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(57) Abstract 

Genes encoding proteins each having an amino acid sequence represented by any of SEQ ID NOS: 7 to 10 and 12 and showing the 
activity of transferring a glycosyl group to the 5-positton of a flavonoid; genes encoding proteins each having an amino acid sequence 
derived from any of the above amino acid sequences by modification and showing the activity of transferring a glycosyl group to the 5- 
position of a flavonoid; and a process for producing the above proteins with the use of these genes. These genes are usable in, for example, 
artificially improving plant colors. 
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* 38 Wli * 75#;-f K © 5 is * * (S S Stt * W ^ 4 5 e 

^Tl£iEl^fe ; &4^tS:ii:slcSiLti.^<, L^L - 

v^>. ^^i^-^y. ^ti5>^, /V h* > &. ^ -5 ^ - ^ > 

TEO-feO^-fb^ t> £ "To * S> {c^E©fe(i^fe© ^ ^ * J << K©*t 

8&© p H JCcfc *) tl£ (Forkmann, Plant Breeding, 106, 1. 19 

91) o 

mfflZtlX&tO (#];U£Plant Cell, 7 „ 1071-1083, 1995). 
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f&izMt> it « t ^ i£ 9 B-->/*nT^5. tztz.tf, 

i/V<DT y h->7i>T*S70iA->Vi> (3-0-(6-0-(p-* "7 
p-OU) - /3-D- -5-0-(6-0-?oiA/- y8 -D- 

- ->T — ®^^rfclcA^*5 £ £%X- ^tl^itfc?© O 

K -3' - t K P * •> 5 - -tf x UDP- : TV h->7i> (77 
jf? >/ -f K ) 5-0-/il/3 , >^h7>X7x7--b* ( H T 5 G T ) . v 

£©?*>, 75t;N K-3'-t Ko + ->7--tftif Fi'n-AP 
4 5 0jtfc^©7ri iJ-i:lt5:i*^^nt**) (Plant Ce 
1 1, 7 . 1071-1083, 1995 ) f l<?n-AP4 5 Oitfe^tiS^iC 

— Nt\z.s 75#H K#3P© 3 tt©7K»36« -Xic J: 

T> r->T->©£jett<!:*»tt**t**-frS£**- ?>nT^S ( 
The Flavonoids, Chapman & Hall, 1994) o 

^li7 7t;;^ K3 - /^^->;^7>X7x7--tf (KT3GT 
) * n - K-T S h * p 3 •> v KM. U > K V t£ 

ffiiiitt^^^-o fct^Ltf. m^mmm<D v * * a a •> tsi? 

OiJ>F-703GT©7;; & K ?rj © *B [il 3 2 %> #iP£*1lJ 
© h -7^ P 3 •> A¥© 3 G T©T 5 J 8?K?iJ©*B[rH£ 1* 7 3 

* . ^f a -70UDP-H/-^ : T>h->T-i>>3- 
/;l/3-> F^A/v/^b^i'X?!?-*' (3RT) * 3 — K "3" 5 
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>Mt£ fttl<5 ©i- feB8*> 6f, d ©S (6 5if (5GT 

$ *: N ^^ A ^T^>x h v 9 ©T > h ->r— >© 5 &tc$i£:fe^ 
f*RJ6*ai3feLyiW«** (Planta 160, 341-347, 1984 „ Plan 
ta, 168, 586-591, 1986) £ ft £ © tt 7E# © fitt Hi % fr% 

i§§ito&Km%:m'm-f z> z tar y v r - > <d & & ®\m l , z> 

^Tte7E©fe ; £ftJ : l9"£"£-t'?fif£"£ ! *>£° ttfcl5<E8>I**at£?© 
S E £ * R <6!JI a. — 7 *> l.* T (H All L * TEOfefc^ttLfcW 

36 © m tts 

•ten?. 7 ? # ; * K©5fti;i^te^t^gtt 

^Wt5iaS^3 - Sitter - i ^ili L' - *3S«Pi 

^TTOfiS; L /Co 

W x. (i * 9 © T > h i/ 7 - > & K '< 5 *S J: CJP * - * - *> a > © 
y > h •> T - >© — « 5 {fc©7K«£*< ^ =" •> 'Mt $ ftTl^ 
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o #3ftiiHT?»&ftfc5GTat£ : ?- J & ^ *l £ 31 A -T 6 *K J: 

2: ft. IKfiifit : WO 9 6/2 5 5 0 OKlEttSttT^ST 

S o 

a»A-f£ C £ «w£ «9 > 7 ? # J 4 K®5{fc $t>t- 

£ fc. 7>b->7— >©5 $Li)<>r )\/ =i •> ;Wk $ tLT <^ & M^ICD 5 
GTlfi^C^l^T >f t yxii^af ^U-y ♦> a > & £' #P 

3 ^-e 5 g T«tt*«i»j^ntf , TE©fei±^ < « s c t&m& 

^-feiOf^f-ji — & 5 G T© c DN A £#if£ L> $fi&it£^© 
fC$|&iitef£-r £ fcJ6. fe CD ^ -fk !C f ij ffl -T £ C i*<Tf*s T > h •> 
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3&9!©*i6©j&ffi 

*s i/ * fr? 4 K-f \s 4 (Differential displa 
y ) d &o ^Jx-tf, •> V (Peri 1 la f 

rutescens) C&^Tte. T>h->T->^#^#^S@ 

aiCfotcDNA^^U d n**«*»K * *> KM 
i*©cDNA7^^7 'J-^ICffftL, fIfi*©cDNA5'f 

y^ij-ti; Ltt i>cDN A -So ftcco UI 

S o 

Jtte© J: Ti:Lt*^©SI^3-Kt5cDNA^It»titi 
if, :ocDNAXIit©i)i4^ti-^HTIl'T, ftfe©*% 
^^©cDNA^^y^'J-^x? - s £ ic «fc * 

©fttt**©*^©*** 3 - KtiDNA^IJCt^fii 

o 

#3B9n;:*Ji*-CfcU ±!E© * * 'J - - > r<»W\ t Lt, ^ 7 r 
u y •> + ;u -r >f x^u-lciO •> v * * © * » W © ** * 3 - K "T 

5dna^^d--^l cmmm 1 ) , fti::Hti^tD 

NA^^n-^tLt^-^t (Ve rbena hybr i da 
) jfr>&©cDNA*** iJ-i>rt5:ii:J:?)^-^ti*© 
3jc3fii!B©***3- K-^SDN A*f# (Site 00 2 ) „ 
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M 3 ) o 

4 ) o 

*36BJ1©D N A £ LTC4, « X. If E # ^ : 7 ~ 1 0 X « 1 2 © 

s>> &m.m<DT i j a ©{tin. ^^s.o'/x«te©T 5 

y ^{r J: 0 ttttS ft*: 7 5 / S&I£?'J £ W * S 8 R *> - 

o T # i& 91 M: x ETAS^ : 7 ~ 1 OXIil 2 © ^ "f ft*Mr IStfe© T 

~ y ^ae?ij{-*f lt l <@xtiSi£fcf@©7 5 y &©#*□. Kfc&tf/ 

X 12 fill ©7 5 yBHr<t«JBtfe*tl-Cl><6<lE«i$tlfcT 5 y »E*l«r 

e^js-*! : 1 ~ 4 x 6 © t^-r ft*M-iE*c©*&s 
se^ij fc l < «** c icta*6©T s j wmm* => - K-r x« 

*ti £>©»#* 0( *. I* a > H? y-9-x^li^© 641&±©7^y$?&3 
-Kti»»I^L^^ «itf2ttl.a5xSSC, « x. 54* 5 x S 
S C. 5 0 tO^ftTt^^ y'i^'fXU &-z>7 5 # J 4 K© 5 

«k 13 a d > ttatEyj a< m < s ic % o t ^ -f y u ^ •< - •> 3 > 

»E?'J ( 1 8 %£) fflW^ti. 5 OtJKTOSS^ffH^. 
d© J; 5 U ^*-f -tf- •> a ftSite^i L 
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, c DNA-e*oTfcJ:<. iDNAt*-)TUl»o 

#fgBE {4 $ £> {C. S£?ijf&^- : 7 — l OXIil 20 ^ f tl ^ E *c 

<dt i j mmn^n u 3 o %m±. ffti<(±5 o %&±. 01*. 

6 0%Xti7 0 %£l±. »^ri:± ot«9 0%£l±<D*BR'l££W 
t57 i ;®K?i|*f L> 1077*;^ K0 5&K:s|i£ife&-r<2> 

mtem-t Z t. < ^ #fgBJ©il^£=»- Kt«DNAIiflfeot(E»» 
^itfe^-iiitKLT 2 0 — 3 0 %<Dffim& : £ir^fo fi£ ^ T > #»9J 
fcU BB#J#^ : 7-1 OXIil 2 Kgfii&cDT i >> ^ SB ^'J t 3 0 KJBt 

^Jfe« 3 4 #J&<D it) x fllx-tf 6 0 — 7 0% (£tfcftl 2 

: 7 — 1 0 X(* 1 2 {C!E«B©T 5 ^ WttZttfctt LT, 5 0% 
J£l±> fljLtf 6 0-7 0 KJH±. i§£fC ck o TfiS £ IC 9 0 

o 

4*©iSE?]^tt?i DN Al±> StJfeWlwftfltW^K*^* J: 
9 fC, «itf c DNA5-f ^5 'J -ox? i) - > r ic «fc «9 # £ ft 
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o 

(i. &*©ttl£E?iJ&*r-i- 3 D N AiStti: IT, 3tffl©8B&#;£ 

*#ALfc^a${fc*£trDNA*fJn*. ±EIC J: f)it-n/:cDN 
AXftyy 5 y^DNAO«Wlfiil*?B^bC«t0»N :il^lSi: L 
T. EFra©£S*#A Lfc"7 5 * v - ^ TS5(fc'ft3E£SRf6X 
liPCRS***L, flfrli0^fift^*AL^DNA»fM-*»s d ft 
l«it«i*oft©*»*3 - Kt*DNA tcJSiigiJ-fttf J: 

5DNA^i5i:ii, W^.!i§Wit57; y 8eK?i|«k DS^7 ; 
y ttEBU fllAtf^ft T 5 y HE^i a - KtiDNA*, BftM© 
IHRBJRfcJ: 9«)l8rL> ?#£ftfcD NA|frA<@Wit«7 

iE?"JS-§-7~l OXIil 2 © l< ft ^ (C M2 © T 

S o 
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, Sl>*^<^ 9 - tc «fc <o ti/c?t±ic 

So tLTIi, ma, 01 & U t T ( E s c h e r 

i c h i a ) mizm~fr MX-ilKM^ ( Escherich 
i a c o 1 i ) s '<->^X ( B a c i 1 1 u s ) ^^t*feJ . 

->;UX • 'J X ( B a c i I 1 u s s u b t i 1 i s ) 

■9- y # p ^ -t? X ( Saccharomyces ) jRtt&ftu 0H*.(* 
lr-y2/Pi-feX--feUb*i/.x. ( Saccharomyces c e 
r e v i s i a e ) «!J # 3* tf & ft, ^:^«IHTIi7X^;^ 
;l/X ( Aspergi 1 lus ) JHtt£4*K MiliTX^^fyM 
♦ 3r y 4r ( Aspergi 1 lus o r y z a e ) , 7X^;^ 
7b X • — if — ( Aspergi 1 lus n i g e r ) . — > 'J 
? A ( Penici 1 1 ium ) MSttftf *«f ff &ft5o £ t> «c 

, »4&ffljiaxtt*i«!fttJia*<«EfflTf mmmmt txit, v^x, 

na. w x ti # -r n <d m „ xi^^^c^fns^^iiu 
mm $n&o 

SfflO^a*-^-. 01 x.tf t r c 7° p * - * - , t a c^p*- 
1 acynt-^-li^ffl^n^ Sfffl^o^-^-H 
T it , 0J X. i* 7 'J Hr p T )V 7 s b K 3 'J > R f* b Koyt-^'/P* 
PHO 5ynt-^-ii^|$tl, *^lffl^ot-^ 
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- 1 Lxtemx-i* r i 5 -Hf „ t r p c m^<mm $ n&o * 

V 4 0 S V 4 0 b - F/at-?- 

tt*>. ^Bjffi^icfcOTH: •> V , - ^ + . h U - T J: ^ 

^Hjfcfc^x. sue rmn&mmi tm jm&fr&z) iz-o^x& 
^t^s*<. i*^®^© rasa txte-mz&m u, f& 

:iA<fg5o Mtc. *il!§i:#5yyft^©ife^ifOcDN 
c D N A > Hk<DMWfr Z>ft\<Dm&®mm<D cDNA^IKt^T 

T & J: ^ f" a - 7 4^©ife^it^lSl L ^ ISlCltoTSS 
fticDNAXIiftftfl!DNA*^P-i>yt5;ti«fi5, 
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£ . # BJ? Sffl # C £ ^ T T > h -> T > £ ^ 7 5 y K©^ 
# tcfaiE L & PB *3 Molecular Cloning (Cold Spring Harbor. 

1989) , mss.mn^mfKO'czf^m 3 m ab^raAi 9 9 6 ) . a 

$S&B8&#g;W0 9 6/2 5 5 0 0 ICtei©^SiCi o /:» 
(1) ■r-<7rb>-> + >'l/-7 i >fX^'U'f 

•> V CPerilla frutescens) fcji. li;T > h v-T-V^Ilt 
SSI *<D**) ) i7n->T^^IiL 

ft (0>]*.«f. #H ) ±SttT > h 

•>7^>ffl|lli-7D;;i'v/v;> (3-0-(6-0-(p-^D-f^) - 
£-D- -5-0-(6-0-v a .=. ;u- /3-D- $OU3->;U) - •> 

T — v>>) t*> £ £ £>«><#g££ tlT^ S (Agri.Biol. Chem. 53:19 
7-198, 1989) o 

f^rU^i'f Science 257, 967-971 (19 

l l 
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±ie2tcD->7©i^b*7 h7*y-AS (Plant Molecular 
Biology Manual, Kluwer Academic Publishers 1994 pp. D5/1-13 
) t£j;9£RNA£&tilL*:o S&ftfc4RNA^&mRNAt'< 
U - ^ - ^ . y h (CI one tech *fc) *ffl^t# 'J A + RN A*»IIL 
/Co 0.9 tig ©^'J A + RNA^TV^-^itlinLtt'J ^dT^ 
(GenHunter *±©H-T11G, H-T11A. H-T11C) 4ffl^TKl6 
&33//1 SfiiU — #«cDNA*»fco COcDNA^S 

^ (GenHunter *±©H-AP1 ^ & 8 ) ^y^^-H, PCR 

P C R ©R*6*©#8Mi20iK 1 T?> 2 1 CcDNAifS, 0.2 
// M ©H-T11G. H-T11A. H-Tl 1C© ^ "f tl £>© 7 5 -f ^ ~ x 0.2 n M 
©H-AP1 jfr>&8 ©If^n^C^^-f T-x 0.12^M dNTP> 5 $> S ^ 
«10m Ci© [32P]dCTP . lOmM Tris-HCl (pH9. 0) . 50 mM KC1 „ 0. 
01% Triton X-100. 1.25 mM MgCU . 1 J- — y h ©Taq # U 5 - 

-ci>fco Rfc&fM*. j^t©m«9 d 72*c-e20t*ra«Sr l*: 

94°C30#, 40°C2 # % 72^C30fcJ> ; & 1 <i 9 )\> t L /cJRJfc?: 4 0 
■fr >f ? 9 i£ L . 72°C T? 5 53- K! 1* L o 

2(±©i^ CLTitLfcDNAKffriD N A %££?IJ * ft £ 

©SS©->V^-Jt^. iltC^^bftfc'O Kli3 6 # T £ o /c 

o Lfcyvi/^ e>to o 100 wi ©7K^*ititfco 

LfcD N A£i* y -;l/ttlft L> 20^1 ©*fc*WL;teo C © 
rt¥#*©DNA**MfcL. -hfEf-tfi^fc P C RR)64th?h 

fifl^ 3 3I©^>Ft:oUTDNAffift^i§i"f§to C © D N 

Affiiffl^t, y - © x * y - ~ > ^ i y if > »*f * fr 
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( 2 ) J -fyMtir 
£*±©3 3iODNAyn-y^ffl^t£(T©SS-e;f >ilff 
iftofc, UA + RNA*1.2X7#p-X*£ 

PE, 5X-f h & N 0.5X SDS. 20# g/ml © MSiDNA SftTt 6 

5 XJT? — Ife. 32 P tSISL/clEDNAyp-'/i^'f T'y y-f X 

**fc 0 L/cJifc ixsspe. o. ixsds mm*p-e 

s BS'C'Tr^fe^L. * - h 3 V it 7 5 7 * - fz 0 ^©SS> 58 
©^a - y 4* J* W LTl'fc. ;ift£>©?o-> 

o 

(3) cDNA5'fy7 | j-C!)X^J-->/ 
*I©S^&fty!:«H V A + RNA4ffll>, :j > 7 U - b ^ t° «y K 
? D > ^ > Xf A A gtlO (77-->tAt) ^rffl^TAgtlO^r 

L. tn-PftC^JtltS cDNA*Sfco C O "9 n 3 R 5 £ £ ft 
tj-^?n->te. H-T11A£H-AP3 (D^7 ^ v - ICfi^t ^ D N A » 

o75t:;-f K-3-o- WtefcBSttSKT ~ /kuout?**! 2 6 %©* 

•=& P i> — £ 75 L f C o 

S s |E]i;7 p ci-7 r £fflWc5'1'-75l>-©X? 'J-->/T3 
Rlfci^SRCiLfc^o-^AMIbn, : ft b li 3 R 5 i #3t 
!:j|l>t>tay-^^Lf:o 3 R 4 *» «fc 3 R 6 © ^J^SIE^J <h it 

^7 ; y mmm^^ti^nmn^ - 1 tmm&*$ 2 t 

fCo * 3 R 4 t3R6C3 - K £ ft S * * R 7 S >> » 
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8 R 6 ££fttf*:*P->li> H-T11G£H-AP8 (DZf^J^-lzte 

i^dn a JSgie^ij i WW*© * * o ^ $ ft^ o ci o se 

7>J*1E7!I& • ge^'J*^- 5 Iz\tf L tZo 8 R 6 ii, 7 > Y is 7 — > <D £. 

•> V CD T > h •> T — y (HUKliCOva^.>'l/->V — >) O fl| JS * ^ I* 
F->7->t7 0- ;i/CoA^SIiLT£fc;$*tilU^o c cd 

«fc "5 #jx.(£g|5&&P!&#g;W0 9 6/2 5 5 0 OJCfHtfe 

( 4 ) gfc-SKfcU" 53R4©cDN A ©f£fi 
p 3 R 4 ©BstXI iJJHfrgB&SrT 4 DNAtf';;< 

LT# £ ft <5 #Jl. 5kb O D N A ®f M* i s pYE2 2 mOEcoRI i»$r 
3fcifg£5p?f ft L. $£>{CBamHI ift Lti t>tlS*!j8 kbcD DNAi 
#- £ L T if £ ft £ 5 X i K4p Y 3 R 4 Hfco 

tefc. pYE2 2m*ft5^ilJMl 0 9 #M£> Escherichi 
acoli SBM 3 3 5 iil^L, FERM BP- 5 4 3 5 iU 
X«a«Bfe^#I*X*SH5W^9TJ-«FK* tlT^So p Y 3 R 4 
idfc^T. »lEilI*3-FLTl>ScDNAIi, »«©*JifcW 
t£7'o ; e-^-oaio-C:*S?'np7^f t K 3 U > ®?J&7k ^ 
If^CD^a*-^ -©T$SEfcai*§ $ ftT*3 *K IhJ^d^-^-JcJ; 
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0 (E^*<SH»S tiTV^ So 

pY3R4£ffi^T\ j/lB^tX-irUffi- (Sacc 

haromyces cerevisiae) G1315 (Ashikari et al. ^ Appl. Microb 
iol. Biotechnol. 30. 515-520, 1989) dto et a 

1. J. Bacterid.. 153, 163-168, 1983) T? fl5 H & L f c o 

&s titzmma h v 7° V7 7 xo^^.momm.^x'omnLtzc m 

£ tl/cB 10ml<D. \ %i]*f \ JWl (Difco ft) 
- ? * ;U ? -Igift (Burkholder, Amer. J. Bot. 30, 206-210 ) tc 
3 0 °Ce 2 4 ttfBH5&tt& L /c 0 

at l & fuhic** l tzo z.nz>&mm'<$i. mm'< ? ? r - ( 

100 mM D >Wl'< v 7 r ~ (pH 8. 5) „ 0. IX (v/v)2-> )V ij 7° hi 
$ / lOjtzM APMSF . 100 ju M UDP- ^ ^ n - X) L> if 

7Xt'-X (Glass Beads 425-600mi crons Acid-Wash, i'/ttt) 
^Jn^ti L < iSM-T S d i <fc «9 L tz a Ctl£l5,000 rpnu 

o 

( 5 ) 

ffiBl5it?£ 20 /z 1 £^t?50/z 1 (lOO mM U y "7 r 

- (pH 8. 5) . 670 it M •> T — y > — 3 — ^ ;l/ n •> H\ 1 mM UDP- 
^;l,3-X) £3 0^. 1 0 ftfcm £ 0.1X T F A^tt" 

50X 7 -t? h - h U ;I/»*50/i 1 & £s in L SfG * # it £ * o 15, 00 
Orpnu 5 Lfe±»*1*- > ^ \s y 7° LCR4(T)-LC ( ^ U # T *± 

) ^ILT^Si^^^fco C ft£-f£f*iSii& * a -e h r 5 7 4 - ( 
HPLC) ~C"ftVr LtZo ##rtei£*S#-5A (Asahipak ODP-50, 4. 6mm <t> 
*250mm BS m X ft £ & ®{ ) fcffl^ifc tt ASJfc ttO. 5X TFA/H 
2 0. Bi£i£te0.5X TFA 50XCH 3 CN % i5fc&(i0.6 ml/min. T? B20X — 
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B100 X (20min)©f£B100X 5mi n*£J£ © :T 5 S J x. > h -?7§tB L/c 

■frtirlZteKmmm20ti 1 *ftLfc. tftaurttA520 nm.AUFS 0.5 ( 
S^SPD-10A)<i: y * h FT U & tb S (S#SPD-M6A ) IC 

J: 5 600-250 n«©5RJR*ffll<^o P Y 3 R 4 * 3631 3 

H BIS «*BB 1753- ) {C}tax.s 14. 553- CfiM $ ft 5 £r «BR L tz 

o £ ti WStJBl ft *Efc $ ittz fcOTIllintt 

pY3 R4l:fi*t§^^^tOffittlUot4l; 
fc|)0i%x.^n5. •> T - > - 3, 5 --^^a^Ftcni-u 

-? v y <t -<o&^^ z <d kj& zlj&w <d mmmffl & •> t- s> > - 

3,5 -j;y^3 5/Kct»0t-5[L, *fcffi#©iRiRx'<*Mi't> 

— ifeL^Co HlOCt*^> ->V03R4©cDNAtt5GT*=i 
^afefflj 2 . /<-^<^- (Verbena hybrida) © 5 G T jjfe? © ? o - 

en cDNA^-r^u-cDfFSs 

^<-<^S.«7E^^^W * U y h (-0- > h U - ) ^ 
> iSftlltf?L^i^Lfco d ©*i?«48j3^e»N T - s> > * 
•> T * - h /m.it-b v"? ^ 5 <kORN A L > * 

A + RNA£S^o 7 7 — V i/T * - h / i&<ft -tz ■> A £ ffl 

^SJjSti, R.McGookin, Robert J. Slater £>©x Methods in Mol 
ecular Biology vol 2 , (Humana Press Inc. 1984 ) d j^Mffl tf $ 

»6ttfc# U A + RNA^ili L. y*±©ZAP-cD 
NA£r/&* -y F5:l^t2*|c DNA^^^ L, $ & JCUni-ZAP XR 
^a-^>^^.yh (X h- 5 * ^ - >*±) <^T. MiS#©lt^ 
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(2) 5 G T CD c D N A <D ? a — — > 

±IE Oi?i:LT#f)nfcA77-^5^'/7 U - * S/ 7 © p 3 
R4®cDNA*^o-^iLtHT©«koi:Ltx?'J-->/ 
L o 7 -f ;W * - & y 'J ^ -f -fe* - •> a > ' N ' v 7 r - ( 5X SSC, 
30X *^/A7 5 K . 50 mM >J >1+ h 'J f A'<» 7 r - < pH 7. 0) 
„ IX SDS. 2% Blocking reagent ( ^ - U > if — *±) . 0. 1% ? t> 
D^f;l/t;^->>, 80/ig/ml tYi^DNA) 4>T42 °CT* 1 m 
HlftftLtLo D I G«iLfc->VO 5 GTit<£^> P 3R40DN 

(5 X SSC 50°C. IX SDS) t7^^-^I#L/:^ T 

%Lm®\j£& (^ - 'J > #-*±) 5- 7 p * 4- ? p p 3 

- f > K U A/ y <h -ha -r h 5 7 'J 9 A&Of&feSJfc-?? 

■/n-yj&owry ^ -f X L tz $ p - > * tfctti L re o t&HS^&tete 

:oiS, 7 lOitt * a - £>ftrc 0 XK5^^->{t® 

:tlbcDNA^7"5X; KpBluescript SK±5C 
[HlJRL/io T^/o-^y^iMadfcDNAfflg^i^^i: 
5. 2.0 kb ojfA^BA&tlfco 

( 3 ) i£gB2?ij©&5£ 

i&nfc?a-yfr^5x$ K^tttbts •> - * .x. > - ABI 

373A >i;l/^-tt) |^*l:©ltS!-#-3St7fctt3Kfc «fc 

S^W -7***5/ >> - ^ i > Xji-e. cDNAO 3' 43«fctf 5' * 

§ 5i©^o->Bs tc|5] l;igSSe?nj^^ -3 Tfe «9 , cDNA 
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©g£j&<5*tt«St><D£%>Le>*lrt:o Z.<Do*>$ SHGT 8 © £ i& g 
EMfcft/ELfco *a5E9iJ©*3£{is Kilo-Sequence ffldeletion*- 

pSHGT8i:ffA^tltcDNAIi 2 0 6 ZbpTiHO^ 
|; 1 3 8 6 b p (»±3 K ^^ttS^-^^U-^-f > 

/7^A (ORF) j&<£1> Hi £ ftfco d ©E?'J£rE?'J#^§- 3 i-^ 
-To :oORF©7;;tE^II±, y © p 3 R 4 »c a - K 3 ft £ 
5GTC7U ®?E?iJ £ 6 8 % > p 3 R6 - KSftifeOttt 
6 4%©*B|Iltt£^L/Co * fc. *?litl&t>'jK?ii«!l© 3 G 
T <h W: 2 2 ~ 2 5%. jL-7©3RTtli2 1 % © *g H # £ ^ 

(5) »#C*Ji^ s»at»*stt©a8i3fe 

p S H G T 8 *BamHI/XhoITm^t Ui &ft S 2. 0 kb © D N 
A®f^ipYE2 2 m*BamHI/SalI7??fi^t LT» e»ft***»8 kb© D 
NAiK-4attLTi6ti4^5X; F4pYHGT8Hfco £ 
Jfe^Jl |rU*KLT\ SfiftrttpYHGTS^ML pSHG 
T8i:ioT3-K*ftS^ >/<^H©»*?Stt^o^Tai^Lfc 
„ *£Dil, p YHGT 8 4IAL/:lf ®iSli^K)£c!ti'fc 

GT80cDNAIi5GT^3 - FtKtJ'fc^ofc, 
Hflfeffll 3 . h U^-7© 5 G Titg?-© ? p - — > 7 
(1) cDNA5^f^5y-©f^S8 
hUi7p n 0 it7-'5x-^^/l/- (t>h'J- (HO ) 
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L. ^-y=r^. y ^x (^Mi£ (80 ) *flH.>T 

i/'i'i.^ffi^S JSI^ R.McGookin, Robert J. Slater t> © . Meth 
ods in Molecular Biology vol 2 , (Humana Press Inc. 1984 ) tc 

Sbftfc* U A + RN A^HIi X b 5 * - >*±©ZAP-cD 
NA-&J& + y Kffll^T2 c DNA^^fi£L> £ £ tcUni-ZAP XR 

(2) 5 G T © c D N A © 9 n - - V ^ 
Jt IE © «fc 5 K L T # & *l A 7 r - 5> 5 >f ^ 5 U - * 7 © p 3 
R4©cDNA£7n--/<h LT^Ii 2 iR»i:L"CXi"J 
>^Lfco £©H* 8 n - ktlfco c D N A * "7 

57; KpBluescript SK_h (c @iR L fc © t> . 7#D-xy;H^i 
tfr-ecDNACg^fl^fciC^ fS 1.6 kb ©'# A 

( 3 ) *SfE^J©*^ 

x^*4S«-ia©JesBejij^^^ L/C *©*§*. c*xt>©?n-> 

©9 *> 6 ilil^KR ClfiHEyiJ&fifoTfctK c D N A ©S £ # 
Rtt*fc©tJ*iL«»nA:o C©6 ?c-yC^pSTGT5©4 

( 4 ) i£&SE?i] t7 ; y ®?BE?iJ©J£^ 

pSTGT5i:jfA$ntcDNA«l 6 7 1 bpT*^©* 
i; 1 4 3 7 b p (»ih3 K >*£tr) ^&<£S*-^> > 
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(ORF) ft £ ntz 0 C ©E5>J«rE5»J#^ 4 {C^ 

^"o I0ORFC7U ®?g£?tj li, i/VOp 3 R4K3- K*tl5 
5GT07; / ^BE^iJi 5 8%, p 3R6i:a - KSftSfcOili 
5 7%. /<-«7-©p SHGT 8K3 - K*nit>©ili5 7 % © 
ti|W|te£*L^o jR^ttflJ© 3 G T t it 1 

9 ~ 2 3%. i-7©3 RTi(i2 0^OffiI^tt*^Lfco 

( 5 ) 2 5 GTafi^OfS^ 

p S T G T 5 £Smal/KpnI T ?8 it L T » & tl £ #J 1. 6 kb ODN 
A Wrtf £ . p Y E 2 2 m<DEcoRI «J S&r * ¥ » it L > £ S> IcKpnlflMk 

pytgt5 i Lfco nnm\ t h«c Lt\ it i^rt-ep y 

TGT 5 £ IS ft L . p STGT 5 K a - K $ ft S * >^^S©SI 
SttJcol^TSJJfe Lfco *©*&*x pYTGT5**ALfcllO 

£ JR Hi n* HU ? h ;l/*fc — -S£fiK4&*<» & ftfco ^ © ^ <t 
^ & . M/^7CpSTGT5©cDNAIJ5GT^3-Ft5: 
i *< *> o . 

mM&\ 4 . ^fj-TO 5 GTiafe^cP^P- — > ^ 

(1) cDNA^^y^'J-OftSS 

a -7 D D a I01d Glory Blue © £ «9 ffl tfi L tz R N A £ 
t {C. T. Holton e>©$8^ (Plant Journal, 1993 4: 1003-1010) 

(2) 5 GT0cDNA©^d--^^ 

L T # t> ft V . hb-T. A-^t®5GTc 
DNA^^D-yt LT^M] 2 <h|lU£lcLTX? 'J - - > / L /c 
o CO^^, St»ftfclltt?D->0^4l^^5X; KpBlues 
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cript SK- ±iz®i$LLtz 0 T if a - XllilT c D N A $ £ 
M^<tz t C fg2. Okb <DcDNA#<^J6b*l7to 
( 3 ) i&gIE?i]cD&£ 

7> /<-/<tO 5 GT tlil>ftBHt4:*t7 i ; BETA* 3 - F"f 

Ltz 0 

P SPGTli:#A^nfccDNAIi2 1 0 5bpT*^ * © 
* (c 1 4 0 7 b p (fete 3 K £ O R F # JltiS £ ft 

/co c ©fe^'J iEyys-t 6 ic^fo COORFOT ; ;SE?iJli^ 
V©p3R4C3-F^tl§5GT©7i 5 7%. p3 

R6i:3-K*ftSTW»E5iJi5 4%. /<-^i-OpSHGT 
8i:3-K$tl5feOttt5 5%. H/i7flpTGT5C3-F 
$tl5fc©ili5 1 %<D*B|5ltt&* L tz* £ tzm?MW.<®}. M¥M 
S|£D3GTtli 2 0-2 9%. a-7© 3 RT t li 2 0 % © 

*g PI & * L o d O d t t> s a-7^&S&ftfcpSPG 

Tl©cDNAI±5GT*3-Ft4t*i&fti« 

75#;-f F05tti:«4ls»t4»**3 - FtScDNAC? 

a y ^ <>:&3£E7i]©ftJfe*fr o tzo £tz, ««7?oStt*«* 

ft 5 d <!: K J; *K &iLfccDNA*«5GT^3 - Kti:t*M 
&M;Lfco ;OcDNA*iatt«1!jJ6a^H-i:ltllL, tt 
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m n 

mm : i 

£ n © & $ •• 1 5 0 7 

@a?ij©si : mm. 
m<D%. : n*« 

h # n y - : tttttt 

: > V (Perilla frutescens) 

5/f^7'J-4 : cDNA 1 i brary 
? p - > £ : p3R4 

GAAAATTTCC ACAAAA ATG GTC CGC CGC CGC GTG CTG CTA GCA ACG TTT 49 
Met Val Arg Arg Arg Val Leu Leu Ala Thr Phe 
1 5 10 

CCT GCG CAA GGC CAC ATA AAT CCC GCC CTC CAA TTC GCC AAG AGA CTC 97 
Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu 

15 20 25 

CTA AAA GCC GGC ACT GAC GTC ACA TTT TTC ACG AGC GTT TAT GCA TGG 145 
Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val Tyr Ala Trp 

30 35 40 

CGC CGC ATG GCC AAC ACA GCC TCC GCC GCT GCC GGA AAC CCA CCG GGC 193 
Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn Pro Pro Gly 
45 50 55 
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CTC GAC TTC GTG GCG TTC TCC GAC GGC TAC GAC GAC GGG CTG AAG CCC 241 
Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly Leu Lys Pro 
60 65 70 75 

TGC GGC GAC GGG AAG CGC TAC ATG TCC GAG ATG AAA GCC CGC GGC TCC 289 
Cys Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala Arg Gly Ser 

80 85 90 

GAG GCC TTA AGA AAC CTC CTT CTC AAC AAC CAC GAC GTC ACG TTC GTC 337 
Glu Ala Leu Arg Asn Leu Leu Leu Asn Asn His Asp Val Thr Phe Val 

95 100 105 

GTC TAC TCC CAC CTC TTT GCA TGG GCG GCG GAG GTG GCG CGT GAG TCC 385 
Val Tyr Ser His Leu Phe Ala Trp Ala Ala Glu Val Ala Arg Glu Ser 

110 115 120 

CAG GTC CCG AGC GCC CTT CTC TGG GTC GAG CCC GCC ACC GTG CTG TGC 433 
Gin Val Pro Ser Ala Leu Leu Trp Val Glu Pro Ala Thr Val Leu Cys 

125 130 135 

ATA TAT TAC TTC TAC TTC AAC GGC TAC GCA GAC GAG ATC GAC GCC GGT 481 
lie Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Glu He Asp Ala Gly 
140 145 150 155 

TCC GAC GAA ATT CAG CTC CCT CGG CTT CCA CCC CTG GAG CAG CGC ACT 529 
Ser Asp Glu lie Gin Leu Pro Arg Leu Pro Pro Leu Glu Gin Arg Ser 

160 165 170 

CTT CCG ACC TTT CTG CTG CCG GAG ACA CCG GAG AGA TTC CGG TTG ATG 577 
Leu Pro Thr Phe Leu Leu Pro Glu Thr Pro Glu Arg Phe Arg Leu Met 

175 180 185 

ATG AAG GAG AAG CTG GAA ACT TTA GAC GGT GAA GAG AAG GCG AAA GTG 625 
Met Lys Glu Lys Leu Glu Thr Leu Asp Gly Glu Glu Lys Ala Lys Val 
190 195 200 
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TTG GTG AAC ACG TTT GAT GCG TTG GAG CCC GAT GCA CTC ACG GCT ATT 673 
Leu Val Asn Thr Phe Asp Ala Leu Glu Pro Asp Ala Leu Thr Ala He 

205 210 215 

GAT AGG TAT GAG TTG ATC GGG ATC GGG CCG TTG ATT CCC TCC GCC TTC 721 
Asp Arg Tyr Glu Leu He Gly He Gly Pro Leu He Pro Ser Ala Phe 
220 225 230 235 

TTG GAC GGC GGA GAT CCC TCC GAA ACG TCT TAC GGC GGC GAT CTT TTC 769 
Leu Asp Gly Gly Asp Pro Ser Glu Thr Ser Tyr Gly Gly Asp Leu Phe 

240 245 250 

GAA AAA TCG GAG GAG AAT AAC TGC GTG GAG TGG TTG GAC ACG AAG CCG 817 
Glu Lys Ser Glu Glu Asn Asn Cys Val Glu Trp Leu Asp Thr Lys Pro 

255 260 265 

AAA TCT TCG GTG GTG TAT GTG TCG TTT GGG AGC GTT TTG AGG TTT CCA 865 
Lys Ser Ser Val Val Tyr Val Ser Phe Gly Ser Val Leu Arg Phe Pro 

270 275 280 

AAG GCA CAA ATG GAA GAG ATT GGG AAA GGG CTA TTA GCC TGC GGA AGG 913 
Lys Ala Gin Met Glu Glu lie Gly Lys Gly Leu Leu Ala Cys Gly Arg 

285 290 295 

CCG TTT TTA TGG ATG ATA CGA GAA CAG AAG AAT GAC GAC GGC GAA GAA 961 
Pro Phe Leu Trp Met He Arg Glu Gin Lys Asn Asp Asp Gly Glu Glu 
300 305 310 315 

GAA GAA GAA GAG TTG AGT TGC ATT GGG GAA TTG AAA AAA ATG GGG AAA 1009 
Glu Glu Glu Glu Leu Ser Cys He Gly Glu Leu Lys Lys Met Gly Lys 

320 325 330 

ATA GTT TCG TGG TGC TCG CAG TTG GAG GTT CTG GCG CAC CCT GCG TTG 1057 
lie Val Ser Trp Cys Ser Gin Leu Glu Val Leu Ala His Pro Ala Leu 
335 340 345 
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GGA TGT TTC GTG ACG CAT TGT GGG TGG AAC TCG GCT GTG GAG AGC TTG 1105 
Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser Ala Val Glu Ser Leu 

350 355 360 

AGT TGC GGG GTT CCG GTG GTG GCG GTG CCG CAG TGG TTT GAT CAG ACG 1153 
Ser Cys Gly Val Pro Val Val Ala Val Pro Gin Trp Phe Asp Gin Thr 

365 370 375 

ACG AAT GCG AAG CTG ATT GAG GAT GCG TGG GGG ACA GGG GTG AGA GTG 1201 
Thr Asn Ala Lys Leu He Glu Asp Ala Trp Gly Thr Gly Val Arg Val 
380 385 390 395 

AGA ATG AAT GAA GGG GGT GGG GTT GAT GGA TCT GAG ATA GAG AGG TGT 1249 
Arg Met Asn Glu Gly Gly Gly Val Asp Gly Ser Glu lie Glu Arg Cys 

400 405 410 

GTG GAG ATG GTG ATG GAT GGG GGT GAG AAG AGC AAA CTA GTG AGA GAA 1297 
Val Glu Met Val Met Asp Gly Gly Glu Lys Ser Lys Leu Val Arg Glu 

415 420 425 

AAT GCC ATA AAA TGG AAG ACT TTG GCC AGA GAA GCC ATG GGA GAG GAT 1345 
Asn Ala He Lys Trp Lys Thr Leu Ala Arg Glu Ala Met Gly Glu Asp 

430 435 440 

GGA TCT TCA CTC AAG AAT CTC AAC GCC TTT CTT CAT CAA GTT GCA CGT 1393 
Gly Ser Ser Leu Lys Asn Leu Asn Ala Phe Leu His Gin Val Ala Arg 

445 450 455 

GCT TAATACACAA AATGGCTTTC CACTTTTAAT CTACTCAAAC ACCGGTTCAA 1446 
Ala 
460 

ATAAATATCC CCTTCCACTT CTTTCTATTT CACTATCACA TTTATAATTT TAGTAACAAA 1506 
A 1507 

aeyij : 2 
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mmoMiZ : 1 4 7 0 
e*j©h : 

h 4$ d y - : 
^^3^ : -> V C Per i 1 1 a frutescens) 

m.me>mm 

5-f 75 »J — € : cDNA li brary 
? u — > £ : P3R6 

ACCAAACCAA AACAAAATTT CCACAAAA ATG GTC CGC CGC CGC GTG CTG CTA 48 

Met Val Arg Arg Arg Val Leu Leu 
1 5 

GCA ACG TTT CCG GCG CAA GGC CAC ATA AAT CCC GCC CTC CAA TTC GCC 96 
Ala Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala 

10 15 20 

AAG AGA CTC CTA AAA GCC GGC ACT GAC GTC ACG TTT TTC ACG AGC GTT 144 
Lys Arg Leu Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val 
25 30 35 40 

TAT GCA TGG CGC CGC ATG GCC AAC ACA GCC TCC GCC GCT GCC GGA AAC 192 
Tyr Ala Trp Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn 

45 50 55 

CCA CCG GGC CTC GAC TTC GTG GCG TTC TCC GAC GGC TAC GAC GAC GGG 240 
Pro Pro Gly Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly 
60 65 70 
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CTG AAG CCC GGC GGC GAC GGG AAG CGC TAC ATG TCC GAG ATG AAA GCC 288 
Leu Lys Pro Gly Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala 

75 80 85 

CGC GGC TCC GAG GCC TTA AGA AAC CTC CTT CTC AAC AAC GAC GAC GTC 336 
Arg Gly Ser Glu Ala Leu Arg Asn Leu Leu Leu Asn Asn Asp Asp Val 

90 95 100 

ACT TTC GTC GTC TAC TCC CAC CTC TTT GCA TGG GCG GCG GAG GTG GCG 384 
Thr Phe Val Val Tyr Ser His Leu Phe Ala Trp Ala Ala Glu Val Ala 
105 110 115 120 

CGT TTG TCC CAC GTC CCG ACC GCC CTT CTC TGG GTC GAG CCC GCC ACC 432 
Arg Leu Ser His Val Pro Thr Ala Leu Leu Trp Val Glu Pro Ala Thr 

125 130 135 

GTG CTG TGC ATA TAC CAC TTC TAC TTC AAC GGC TAC GCA GAC GAG ATC 480 
Val Leu Cys lie Tyr His Phe Tyr Phe Asn Gly Tyr Ala Asp Glu He 

140 145 150 

GAC GCC GGT TCC AAT GAA ATT CAG CTC CCT CGG CTT CCA TCC CTG GAG 528 
Asp Ala Gly Ser Asn Glu He Gin Leu Pro Arg Leu Pro Ser Leu Glu 

155 160 165 

CAG CGC AGT CTT CCG ACG TTT CTG CTG CCT GCG ACG CCG GAG AGA TTC 576 
Gin Arg Ser Leu Pro Thr Phe Leu Leu Pro Ala Thr Pro Glu Arg Phe 

170 175 180 

CGG TTG ATG ATG AAG GAG AAG CTG GAA ACT TTA GAC GGT GAA GAG AAG 624 
Arg Leu Met Met Lys Glu Lys Leu Glu Thr Leu Asp Gly Glu Glu Lys 
185 190 195 200 

GCG AAA GTA TTG GTG AAC ACG TTT GAT GCG TTG GAG CCC GAT GCA CTC 672 
Ala Lys Val Leu Val Asn Thr Phe Asp Ala Leu Glu Pro Asp Ala Leu 
205 210 215 
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ACG GCT ATT GAT AGG TAT GAG TTG ATC GGG ATC GGG CCG TTG ATT CCC 720 
Thr Ala He Asp Arg Tyr Glu Leu He Gly He Gly Pro Leu He Pro 

220 225 230 

TCC GCC TTC TTG GAC GGC GAA GAT CCC TCC GAA ACG TCT TAC GGC GGC 768 
Ser Ala Phe Leu Asp Gly Glu Asp Pro Ser Glu Thr Ser Tyr Gly Gly 

235 240 245 

GAT CTT TTC GAA AAA TCG GAG GAG AAT AAC TGC GTG GAG TGG TTG AAC 816 
Asp Leu Phe Glu Lys Ser Glu Glu Asn Asn Cys Val Glu Trp Leu Asn 

250 255 260 

TCG AAG CCG AAA TCT TCG GTG GTG TAT GTG TCG TTT GGG AGC GTT TTG 864 
Ser Lys Pro Lys Ser Ser Val Val Tyr Val Ser Phe Gly Ser Val Leu 
265 270 275 280 

AGG TTT CCA AAG GCA CAA ATG GAA GAG ATT GGG AAA GGG CTA TTA GCC 912 
Arg Phe Pro Lys Ala Gin Met Glu Glu lie Gly Lys Gly Leu Leu Ala 

285 290 295 

TGC GGA AGG CCC TTT TTA TGG ATG ATA CGA GAA CAG AAG AAT GAC GAC 960 
Cys Gly Arg Pro Phe Leu Trp Met lie Arg Glu Gin Lys Asn Asp Asp 

300 305 310 

GGC GAA GAA GAA GAA GAA GAA GAA GAG TTG AGT TGC ATT GGG GAA TTG 1008 
Gly Glu Glu Glu Glu Glu Glu Glu Glu Leu Ser Cys He Gly Glu Leu 

315 320 325 

AAA AAA ATG GGG AAA ATA GTG TCG TGG TGC TCG CAG TTG GAG GTT CTG 1056 
Lys Lys Met Gly Lys He Val Ser Trp Cys Ser Gin Leu Glu Val Leu 

330 335 340 

GCG CAC CCT GCG TTG GGA TGT TTC GTG ACG CAT TGT GGG TGG AAC TCG 1104 
Ala His Pro Ala Leu Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser 
345 350 355 360 
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GCT GTG GAG AGC TTG AGT TGC GGG ATT CCG GTG GTG GCG GTG CCG CAG 1152 
Ala Val Glu Ser Leu Ser Cys Gly He Pro Val Val Ala Val Pro Gin 

365 370 375 

TGG TTT GAT CAG ACG ACG AAT GCG AAG CTG ATT GAG GAT GCG TGG GGG 1200 
Trp Phe Asp Gin Thr Thr Asn Ala Lys Leu He Glu Asp Ala Trp Gly 

380 385 390 

ACA GGG GTG AGA GTG AGA ATG AAT GAA GGG GGT GGG GTT GAT GGA TGT 1248 
Thr Gly Val Arg Val Arg Met Asn Glu Gly Gly Gly Val Asp Gly Cys 

395 400 405 

GAG ATA GAA AGG TGT GTG GAG ATG GTG ATG GAT GGG GGT GAC AAG ACC 1296 
Glu lie Glu Arg Cys Val Glu Met Val Met Asp Gly Gly Asp Lys Thr 

410 415 420 

AAA CTA GTG AGA GAA AAT GCC ATC AAA TGG AAG ACT TTG GCC AGA CAA 1344 
Lys Leu Val Arg Glu Asn Ala He Lys Trp Lys Thr Leu Ala Arg Gin 
425 430 435 440 

GCC ATG GGA TAGGATGGAT CTTCACTCAA CAATCTCAAC GCCTTTCTTC 1393 
Ala Met Gly 
443 

GTCAAGTTGC ACACTTTTAA TCTGCTCAAA CAGCGGTTCA AATAAATATC CCCTTCCACT 1453 
TAAAAAAAAA AAAAAAA 1470 
mm : 3 

mm<DM:Z : 2 0 6 2 

mmom ■. mm 
mm 

: — (Verbena hybrida ) 
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•5 -f ~f -7 U — £ : cDNA 1 ibrary 
: PSHGT8 

ATTTTACCAA AAAAATAAAA AAAAA ATG AGC AGA GCT CAC GTC CTC TTG GCC 52 

Met Ser Arg Ala His Val Leu Leu Ala 
1 5 

ACA TTC CCA GCA CAG GGA CAC ATA AAT CCC GCC CTT CAA TTC GCC AAG 100 
Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lys 
10 15 20 25 

CGT CTC GCA AAT GCC GAC ATT CAA GTC ACA TTC TTC ACC AGC GTC TAC 148 
Arg Leu Ala Asn Ala Asp lie Gin Val Thr Phe Phe Thr Ser Val Tyr 

30 35 40 

GCA TGG CGC CGC ATG TCC AGA ACC GCC GCT GGC TCA AAC GGG CTC ATC 196 
Ala Trp Arg Arg Met Ser Arg Thr Ala Ala Gly Ser Asn Gly Leu lie 

45 50 55 

AAT TTT GTG TCG TTT TCC GAC GGG TAT GAC GAC GGG TTA CAG CCC GGA 244 
Asn Phe Val Ser Phe Ser Asp Gly Tyr Asp Asp Gly Leu Gin Pro Gly 

60 65 70 

GAC GAT GGG AAG AAC TAC ATG TCG GAG ATG AAA AGC AGA GGT ATA AAA 292 
Asp Asp Gly Lys Asn Tyr Met Ser Glu Met Lys Ser Arg Gly He Lys 

75 80 85 

GCC TTG AGC GAT ACT CTT GCA GCC AAT AAT GTC GAT CAA AAA AGC AGC 340 
Ala Leu Ser Asp Thr Leu Ala Ala Asn Asn Val Asp Gin Lys Ser Ser 
90 95 100 105 
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AAA ATC ACG TTC GTG GTG TAC TCC CAC CTC TTT GCA TGG GCG GCC AAG 388 
Lys He Thr Phe Val Val Tyr Ser His Leu Phe Ala Trp Ala Ala Lys 

110 115 120 

GTG GCG CGT GAG TTC CAT CTC CGG AGC GCG CTA CTC TGG ATT GAG CCA 436 
Val Ala Arg Glu Phe His Leu Arg Ser Ala Leu Leu Trp lie Glu Pro 

125 130 135 

GCT ACG GTG TTG GAT ATA TTT TAC TTT TAT TTC AAC GGC TAT AGC GAC 484 
Ala Thr Val Leu Asp lie Phe Tyr Phe Tyr Phe Asn Gly Tyr Ser Asp 

140 145 150 

GAA ATC GAT GCG GGT TCG GAT GCT ATT CAC TTG CCC GGA GGA CTC CCA 532 
Glu lie Asp Ala Gly Ser Asp Ala He His Leu Pro Gly Gly Leu Pro 

155 160 165 

GTG CTG GCC CAG CGT GAT TTA CCG TCT TTC CTT CTT CCT TCC ACG CAT 580 
Val Leu Ala Gin Arg Asp Leu Pro Ser Phe Leu Leu Pro Ser Thr His 
170 175 180 185 

GAG AGA TTC CGT TCA CTG ATG AAG GAG AAA TTG GAA ACT TTA GAA GGT 628 
Glu Arg Phe Arg Ser Leu Met Lys Glu Lys Leu Glu Thr Leu Glu Gly 

190 195 200 

GAA GAA AAA CCT AAG GTC TTG GTG AAC AGC TTT GAT GCG TTG GAG CCT 676 
Glu Glu Lys Pro Lys Val Leu Val Asn Ser Phe Asp Ala Leu Glu Pro 

205 210 215 

GAT GCG CTC AAG GCC ATT GAT AAG TAC GAG ATG ATT GCA ATC GGG CCG 724 
Asp Ala Leu Lys Ala lie Asp Lys Tyr Glu Met He Ala lie Gly Pro 

220 225 230 

TTG ATT CCT TCC GCA TTC TTG GAC GGT AAA GAT CCT TCG GAC AGG TCT 772 
Leu He Pro Ser Ala Phe Leu Asp Gly Lys Asp Pro Ser Asp Arg Ser 
235 240 245 
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TTC GGC GGA GAT TTG TTC GAG AAA GGG TCG AAT GAC GAC GAT TGC CTC 820 

Phe Gly Gly Asp Leu Phe Glu Lys Gly Ser Asn Asp Asp Asp Cys Leu 

250 255 260 265 

GAA TGG TTG AGC ACG AAT CCT CGA TCT TCG GTG GTT TAC GTT TCG TTC 868 

Glu Trp Leu Ser Thr Asn Pro Arg Ser Ser Val Val Tyr Val Ser Phe 

270 275 280 

GGA AGC TTC GTT AAT ACG ACG AAG TCG CAA ATG GAA GAG ATA GCA AGA 916 
Gly Ser Phe Val Asn Thr Thr Lys Ser Gin Met Glu Glu He Ala Arg 

285 290 295 

GGG CTG TTA GAT TGT GGG AGG CCG TTT TTG TGG GTG GTA AGA GTA AAC 964 
Gly Leu Leu Asp Cys Gly Arg Pro Phe Leu Trp Val Val Arg Val Asn 

300 305 310 

GAA GGA GAA GAG GTA TTG ATA AGT TGC ATG GAG GAG TTG AAA CGA GTG 1012 
Glu Gly Glu Glu Val Leu He Ser Cys Met Glu Glu Leu Lys Arg Val 

315 320 325 

GGG AAA ATT GTA TCT TGG TGT TCT CAA TTG GAA GTC CTG ACG CAT CCC 1060 
Gly Lys lie Val Ser Trp Cys Ser Gin Leu Glu Val Leu Thr His Pro 
330 335 340 345 

TCG TTG GGA TGT TTC GTG ACA CAC TGC GGG TGG AAT TCG ACT CTA GAG 1108 
Ser Leu Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser Thr Leu Glu 

350 355 360 

AGT ATA TCT TTC GGG GTT CCG ATG GTG GCT TTT CCG CAG TGG TTC GAT 1156 
Ser He Ser Phe Gly Val Pro Met Val Ala Phe Pro Gin Trp Phe Asp 

365 370 375 

CAA GGG ACG AAT GCG AAG CTG ATG GAG GAT GTG TGG AGG ACG GGT GTG 1204 
Gin Gly Thr Asn Ala Lys Leu Met Glu Asp Val Trp Arg Thr Gly Val 
380 385 390 
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AGA GTG AGA GCT AAT GAG GAG GGT AGC GTC GTT GAT GGT GAT GAA ATT 1252 
Arg Val Arg Ala Asn Glu Glu Gly Ser Val Val Asp Gly Asp Glu lie 

395 400 405 

AGG AGA TGT ATT GAG GAG GTT ATG GAT GGG GGA GAA AAG AGT AGG AAA 1300 
Arg Arg Cys He Glu Glu Val Met Asp Gly Gly Glu Lys Ser Arg Lys 
410 415 420 425 

CTT AGA GAG AGT GCT GGC AAG TGG AAG GAT TTG GCA AGA AAA GCT ATG 1348 
Leu Arg Glu Ser Ala Gly Lys Trp Lys Asp Leu Ala Arg Lys Ala Met 

430 435 440 

GAG GAA GAT GGA TCT TCA GTT AAC AAC CTC AAG GTC TTT CTT GAT GAG 1396 
Glu Glu Asp Gly Ser Ser Val Asn Asn Leu Lys Val Phe Leu Asp Glu 

445 450 455 

GTT GTA GGT ATC TAAAGACGTA AATGAGGTCC CCATAGGCAA AATTGCAAAT 1448 
Val Val Gly lie 
460 461 

TTCATCTCGT AAGTTGAATA CTTTTTGGCT TTAATTTTGT TCGAGTTTGT TTTTCAAAAT 1508 
TTATCTTGTA ATTTTACATT GAGTGTAAAT TTAGTCTGAT TTTAACTGGA AAAATATAAA 1568 
ATTCATTGTT GAGACTCTTC ATCAAAATCA TCTGATTTCC TTTATTGTCT TGGTCAAAAT 1628 
TCTCATATCA ATTGGAAAAA ATAAATTTCA AAATCGTCCA ATTTTGAACC AAGAAAGAAG 1688 
TATAATTTGA CCAAAATAAT AAAAGGATTC AAGTGATCTT GATGAAGTGT CTGAGCGACG 1748 
AGTTCTATAT TTTTCCACCG AATTTCTAAC GAGTTTTTGA ATTTnTTTA GCCAAAATCG 1808 
GACTAACTTT GTACAAAATG AAAAGTTATA TGATGAAATT TTAAAAAACA AACTCAGACA 1868 
ATAATAAAGC CCGAAAGTAG TAAAATTACC TGACGAAATT TGCAATTTCG CCTCCTATTT 1928 
TAATTTTTTT GGTGTGTTTA ATAAATCGGT TATTTTACTT TTAATTAAAA TAAAAGTGAG 1988 
ATGCATGATA GCTTGGTGAG TATATATGAG TTGATGGTAA TGTACGATAT TTTCTAAAAA 2048 
AAAAAAAAAA AAAA 2062 
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mn<DMi £ : 1 6 7 1 

h # D y - : jtMtK 
£2 ill 

: h b-T 

7'C^7 U - g : cDNA 1 ibrary 
^D->;g: pSTGT5 

AACACATAAA AAAAAAATAA AAGAAGAAAT AATTAAAAAA AAAA ATG GTT AAC 53 

Met Val Asn 
1 

AAA CGC CAT ATT CTA CTA GCA ACA TTC CCA GCA CAA GGC CAC ATA AAC 101 
Lys Arg His He Leu Leu Ala Thr Phe Pro Ala Gin Gly His He Asn 

5 10 15 

CCT TCT CTC GAG TTC GCC AAA AGG CTC CTC AAC ACC GGA TAC GTC GAC 149 
Pro Ser Leu Glu Phe Ala Lys Arg Leu Leu Asn Thr Gly Tyr Val Asp 
20 25 30 35 

CAA GTC ACA TTC TTC ACG AGT GTA TAC GCA TTG AGA CGC ATG CGC TTC 197 
Gin Val Thr Phe Phe Thr Ser Val Tyr Ala Leu Arg Arg Met Arg Phe 

40 45 50 

GAA ACC GAT CCG AGC AGC AGA ATC GAT TTC GTG GCA TKT YCA GAT TCT 245 
Glu Thr Asp Pro Ser Ser Arg He Asp Phe Val Ala X X Asp Ser 
55 60 65 
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TAC GAT GAT GGC TTA AAG AAA GGC GAC GAT GGC AAA AAC TAC ATG TCG 293 
Tyr Asp Asp Gly Leu Lys Lys Gly Asp Asp Gly Lys Asn Tyr Met Ser 

70 75 80 

GAG ATG AGA AAG CGC GGA ACG AAG GCC TTA AAG GAC ACT CTT ATT AAG 341 
Glu Met Arg Lys Arg Gly Thr Lys Ala Leu Lys Asp Thr Leu He Lys 

85 90 95 

CTC AAC GAT GCT GCG ATG GGA AGT GAA TGT TAC AAT CGC GTG AGC TTT 389 
Leu Asn Asp Ala Ala Met Gly Ser Glu Cys Tyr Asn Arg Val Ser Phe 
100 105 110 115 

GTG GTG TAC TCT CAT CTA TTT TCG TGG GCA GCT GAA GTG GCG CGT GAA 437 
Val Val Tyr Ser His Leu Phe Ser Trp Ala Ala Glu Val Ala Arg Glu 

120 125 130 

GTC GAC GTG CCG AGT GCC CTT CTT TGG ATT GAA CCG GCT ACG GTT TTC 485 
Val Asp Val Pro Ser Ala Leu Leu Trp He Glu Pro Ala Thr Val Phe 

135 140 145 

GAT GTG TAC TAT TTT TAC TTC AAT GGG TAT GCC GAT GAT ATC GAT GCG 533 
Asp Val Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Asp He Asp Ala 

150 155 160 

GGC TCA GAT CAA ATC CAA CTG CCC AAT CTT CCG CAG CTC TCC AAG CAA 581 
Gly Ser Asp Gin He Gin Leu Pro Asn Leu Pro Gin Leu Ser Lys Gin 

165 170 175 

GAT CTC CCC TCT TTC CTA CTC CCT TCG AGC CCC GCG AGA TTC CGA ACC 629 
Asp Leu Pro Ser Phe Leu Leu Pro Ser Ser Pro Ala Arg Phe Arg Thr 
180 185 190 195 

CTA ATG AAA GAA AAG TTC GAC ACG CTC GAC AAA GAA CCG AAA GCG AAG 677 
Leu Met Lys Glu Lys Phe Asp Thr Leu Asp Lys Glu Pro Lys Ala Lys 

200 205 210 
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GTC TTG ATA AAC ACG TTC GAC GCA TTA GAA ACC GAA CAA CTC AAA GCC 725 
Val Leu He Asn Thr Phe Asp Ala Leu Glu Thr Glu Gin Leu Lys Ala 

215 220 225 

ATC GAC AGG TAT GAA CTA ATA TCC ATC GGC CCA TTA ATC CCA TCA TCG 773 
He Asp Arg Tyr Glu Leu He Ser He Gly Pro Leu He Pro Ser Ser 

230 235 240 

ATA TTC TCA GAT GGC AAC GAC CCC TCA TCA AGC AAC AAA TCC TAC GGT 821 
He Phe Ser Asp Gly Asn Asp Pro Ser Ser Ser Asn Lys Ser Tyr Gly 

245 250 255 

GGA GAC CTC TTC AGA AAA GCC GAT GAA ACT TAC ATG GAC TGG CTA AAC 869 
Gly Asp Leu Phe Arg Lys Ala Asp Glu Thr Tyr Met Asp Trp Leu Asn 
260 265 270 275 

TCA AAA CCC GAA TCA TCG GTC GTT TAC GTT TCG TTC GGG AGC CTC CTG 917 
Ser Lys Pro Glu Ser Ser Val Val Tyr Val Ser Phe Gly Ser Leu Leu 

280 285 290 

AGG CTC CCG AAA CCC CAA ATG GAA GAA ATA GCA ATA GGG CTT TCA GAC 965 
Arg Leu Pro Lys Pro Gin Met Glu Glu lie Ala He Gly Leu Ser Asp 

295 300 305 

ACC AAA TCG CCA GTT CTC TGG GTG ATA AGA AGA AAC GAA GAG GGC GAC 1013 
Thr Lys Ser Pro Val Leu Trp Val He Arg Arg Asn Glu Glu Gly Asp 

310 315 320 

GAA CAA GAG CAA GCA GAA GAA GAA GAG AAG CTG CTG AGC TTC TTT GAT 1061 
Glu Gin Glu Gin Ala Glu Glu Glu Glu Lys Leu Leu Ser Phe Phe Asp 
325 330 335 

■ CGT CAC GGA ACT GAA CGA CTC GGG AAA ATC GTG ACA TGG TGC TCA CAA 1109 
Arg His Gly Thr Glu Arg Leu Gly Lys He Val Thr Trp Cys Ser Gin 
340 345 350 355 
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TTG GAT GTT CTG ACG CAT AAG TCG GTG GGA TGC TTC GTG ACG CAT TGC 1157 
Leu Asp Val Leu Thr His Lys Ser Val Gly Cys Phe Val Thr His Cys 

360 365 370 

GGT TGG AAT TCT GCT ATC GAG AGC CTG GCT TGT GGT GTG CCC GTG GTG 1205 
Gly Trp Asn Ser Ala He Glu Ser Leu Ala Cys Gly Val Pro Val Val 

375 380 385 

TGC TTT CCT CAA TGG TTC GAT CAA GGG ACT AAT GCG AAG ATG ATC GAA 1253 
Cys Phe Pro Gin Trp Phe Asp Gin Gly Thr Asn Ala Lys Met lie Glu 

390 395 400 

GAT GTG TGG AGG AGT GGT GTG AGA GTC AGA GTG AAT GAG GAA GGC GGC 1301 
Asp Val Trp Arg Ser Gly Val Arg Val Arg Val Asn Glu Glu Gly Gly 

405 410 415 

GTT GTT GAT AGG CGT GAG ATT AAG AGG TGC GTC TCG GAG GTT ATA AAG 1349 
Val Val Asp Arg Arg Glu lie Lys Arg Cys Val Ser Glu Val lie Lys 
420 425 430 435 

AGT CGA GAG TTG AGA GAA AGC GCA ATG ATG TGG AAG GGT TTG GCT AAA 1397 
Ser Arg Glu Leu Arg Glu Ser Ala Met Met Trp Lys Gly Leu Ala Lys 

440 445 450 

GAA GCT ATG GAT GAA GAA CGT GGA TCA TCA ATG AAC AAT CTG AAG AAT 1445 
Glu Ala Met Asp Glu Glu Arg Gly Ser Ser Met Asn Asn Leu Lys Asn 

455 460 465 

TTT ATT ACT AGG ATT ATT AAT GAA AAT GCC TCA TAAGTTGTAC 1488 
Phe He Thr Arg He lie Asn Glu Asn Ala Ser 
470 475 478 

TATATATGTT ATTATTGTTG TTATGGACGT CGAATTAAGT ATTAGTTAAA TGATATGTAT 1548 
TTAGAGGAAG GCCAAAACGG GCTACACCCG GCAGGCCACG GGTTGGAAAA GCCCGCCATG 1608 
ATTTAAAATA TATATTTTAA AATAAATATT TTCTACTATT AAACTAAAAA AAAAAAAAAA 1668 
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AAA 1671 
BE?IJ : 5 

B£?'J©g$ : 1 4 3 7 

mnom : mm 

Kill* 

^^/^ : •> V (Perilla frutescens) 

•5 -f y -5 U — £ : cDNA 1 ibrary 
? n — > £ : p 8 R 6 

TTCAAAACTC ATAACGTGAT TGAGCTAATG TGCACATCTT CCTCTTCAAA GTCTACAGTG 60 
TCATCCTACC AGCATCATCA TGATCAATCT CTTTATAATG AGGAGAATGG AGTAACAAGG 120 
AGTGGGTTTT GTTACTCAGC TTCAACCTAC GTACGTACTA CTACTGACTC AACTCTCAAG 180 
AGAATGAATA TAATATATAA TGGGCGATAG ATCTTTGTAG ATATGTAGGT GTAGCCTGCA 240 
GGTGGTTAAT TAATTTCCGG TGTGGGAAAA TAAATAAATA AATAAATATA GCG ATG AGC 299 

Met Ser 
1 

AGC AGC AGC AGC AGA AGG TGG AGA GAG AAT GAG GGG ATG CGA AGG ACA 347 
Ser Ser Ser Ser Arg Arg Trp Arg Glu Asn Glu Gly Met Arg Arg Thr 

5 10 15 

TTG CTG GGG TTG GGT TTG GGG CAG TTG GTT TCT TTC GAT TTG GCT ATC 395 
Leu Leu Gly Leu Gly Leu Gly Gin Leu Val Ser Phe Asp Leu Ala lie 

20 25 30 

ATG ACC TTT TCT GCT TCT TTG GTT TCA ACC ACA GTG GAT GCA CCA CTT 443 
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Met Thr Phe Ser Ala Ser Leu Val Ser Thr Thr Val Asp Ala Pro Leu 
35 40 45 50 

ACT ATG TCG TTC ACT ACA TAC ACT GTT GTG GCC CTG CTC TAT GGA ACC 491 
Thr Met Ser Phe Thr Thr Tyr Thr Val Val Ala Leu Leu Tyr Gly Thr 

55 60 65 

ATC TTG CTT TAC CGC CGC CAC AAA TTC TTG GTT CCA TGG TAC TGG TAT 539 
He Leu Leu Tyr Arg Arg His Lys Phe Leu Val Pro Trp Tyr Trp Tyr 

70 75 80 

GCT CTC CTG GGG TTC GTG GAC GTC CAC GGC AAT TAT CTT GTT AAT AAA 587 
Ala Leu Leu Gly Phe Val Asp Val His Gly Asn Tyr Leu Val Asn Lys 

85 90 95 

GCA TTC GAG TTG ACA TCG ATT ACG AGT GTG AGC ATA CTG GAT TGT TGG 635 
Ala Phe Glu Leu Thr Ser He Thr Ser Val Ser He Leu Asp Cys Trp 

100 105 110 

ACA ATC GTG TGG TCC ATC ATC TTT ACA TGG ATG TTC CTA GGC ACA AAA 683 
Thr He Val Trp Ser lie He Phe Thr Trp Met Phe Leu Gly Thr Lys 
115 120 125 130 

TAC TCT GTA TAC CAG TTT GTC GGT GCT GCT ATT TGT GTA GGA GGC CTC 731 
Tyr Ser Val Tyr Gin Phe Val Gly Ala Ala lie Cys Val Gly Gly Leu 

135 140 145 

CTC CTC GTG CTT CTT TCC GAC TCA GGG GTC ACT GCT GCT GGT TCG AAT 779 
Leu Leu Val Leu Leu Ser Asp Ser Gly Val Thr Ala Ala Gly Ser Asn 

150 155 160 

CCT CTT TTG GGT GAT TTT CTT GTC ATA ACA GGC TCT ATT TTG TTC ACA 827 
Pro Leu Leu Gly Asp Phe Leu Val He Thr Gly Ser He Leu Phe Thr 
165 170 175 
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CTC AGC ACT GTT GGT CAG GAA TAC TGC GTG AAG AGG AAA GAT CGT ATT 875 
Leu Ser Thr Val Gly Gin Glu Tyr Cys Val Lys Arg Lys Asp Arg lie 

180 185 190 

GAA GTA GTA GCA ATG ATC GGT GTA TTT GGT ATG CTC ATC AGT GCA ACC 923 
Glu Val Val Ala Met He Gly Val Phe Gly Met Leu He Ser Ala Thr 
195 200 205 210 

GAG ATT ACT GTG CTG GAG AGG AAT GCC CTC TCA TCA ATG CAG TGG TCT 971 
Glu He Thr Val Leu Glu Arg Asn Ala Leu Ser Ser Met Gin Trp Ser 

215 220 225 

ACT GGA CTT TTG GCA GCC TAT GTT GTT TAT GCA CTG TCC AGC TTC CTC 1019 
Thr Gly Leu Leu Ala Ala Tyr Val Val Tyr Ala Leu Ser Ser Phe Leu 

230 235 240 

TTC TGC ACA CTC ACC CCT TTT CTT CTC AAG ATG AGT GGC GCT GCA TTT 1067 
Phe Cys Thr Leu Thr Pro Phe Leu Leu Lys Met Ser Gly Ala Ala Phe 

245 250 255 

TTC AAT CTT TCC ATG CTT ACA TCT GAT ATG TGG GCT GTT GCA ATT AGG 1115 
Phe Asn Leu Ser Met Leu Thr Ser Asp Met Trp Ala Val Ala lie Arg 

260 265 270 

ACA TTC ATA TAC AAC CAG GAG GTT GAT TGG TTA TAC TAT TTG GCC TTT 1163 
Thr Phe He Tyr Asn Gin Glu Val Asp Trp Leu Tyr Tyr Leu Ala Phe 
275 280 285 290 

TGT CTC GTT GTT GTT GGA ATA TTC ATA TAT ACA AAA ACA GAG AAG GAT 1211 
Cys Leu Val Val Val Gly lie Phe He Tyr Thr Lys Thr Glu Lys Asp 

295 300 305 

CCT AAC AAT ACG AGA GCC CTT GAG AAT GGA AAC TTG GAT CAT GAA TAT 1259 
Pro Asn Asn Thr Arg Ala Leu Glu Asn Gly Asn Leu Asp His Glu Tyr 
310 315 320 
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AGT CTC CTT GAG GAT CAA GAT GAC ACA CCA AGA AAA CCA TAGCTAGCTT 1308 
Ser Leu Leu Glu Asp Gin Asp Asp Thr Pro Arg Lys Pro 
325 330 335 

TGCCCACAAT CTTTTCATCA ACAGTTTTAA ATAATTCGTG AGGGGGAGAG AGATCGAGAT 1368 
ACTAATTAAT GGACGTCTAT TATATAGTTG GAGGTTTTTG TTTTATTTAT TTATTTGAGT 1428 
AAAAAAAAA 1437 
BE?'J : 6 

mmo&z : 2 1 0 5 
h # n v - •. iStttt 

mm 

■5 4 rf -7 D — £ : cDNA 1 ibrary 
? D - : p S P G T 1 

AGTGAGCGCA ACGCAATTAA TGTGAGTTAG CTCACTCATT AGGCACCCCA GGCTTTACAC 60 

TTTATGCTTC CGGCTCGTAT GTTGTGTGGA ATTGTGAGCG GATAACAATT TCACACAGGA 120 

AACAGCTATG ACCATGATTA CGCCAAGCTC GAAATTAACC CTCACTAAAG GGAACAAAAG 180 

CTGGAGCTCC ACGCGGTGGC GGCCGCTCTA GAACTAGTGG ATCCCCCGGG CTGCAGGAAT 240 

TCCGTTGCTG TCGCCACAAT TTACAAACCA AGAAATTAAG CATCCCTTTC CCCCCCTTAA 300 

AAAACATACA AGTTTTTAAT TTTTCACTAA GCAAGAAAAT ATG GTG CAG CCT CAT GTC 358 

Met Val Gin Pro His Val 
1 5 
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ATC TTA ACA ACA TTT CCA GCA CAA GGC CAT ATT AAT CCA GCA CTT CAA 406 
lie Leu Thr Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin 

10 15 20 

TTT GCC AAG AAT CTT GTC AAG ATG GGC ATA GAA GTG ACA TTT TCT ACA 454 
Phe Ala Lys Asn Leu Val Lys Met Gly He Glu Val Thr Phe Ser Thr 

25 30 35 

AGC ATT TAT GCC CAA AGC CGT ATG GAT GAA AAA TCC ATT CTT AAT GCA 502 
Ser lie Tyr Ala Gin Ser Arg Met Asp Glu Lys Ser He Leu Asn Ala 

40 45 50 

CCA AAA GGA TTG AAT TTC ATT CCA TTT TCC GAT GGC TTT GAT GAA GGT 550 
Pro Lys Gly Leu Asn Phe lie Pro Phe Ser Asp Gly Phe Asp Glu Gly 
55 60 65 70 

TTT GAT CAT TCA AAA GAC CCT GTA TTT TAC ATG TCA CAA CTT CGT AAA 598 
Phe Asp His Ser Lys Asp Pro Val Phe Tyr Met Ser Gin Leu Arg Lys 

75 80 85 

TGT GGA AGT GAA ACT GTC AAA AAA ATA ATT CTC ACT TGC TCT GAA AAT 646 
Cys Gly Ser Glu Thr Val Lys Lys He He Leu Thr Cys Ser Glu Asn 

90 95 100 

GGA CAG CCT ATA ACT TGC CTA CTT TAC TCC ATT TTC CTT CCT TGG GCA 694 
Gly Gin Pro lie Thr Cys Leu Leu Tyr Ser lie Phe Leu Pro Trp Ala 

105 110 115 

GCA GAG GTA GCA CGT GAA GTT CAC ATC CCT TCT GCT CTT CTT TGG AGT 742 
Ala Glu Val Ala Arg Glu Val His He Pro Ser Ala Leu Leu Trp Ser 

120 125 130 

CAA CCA GCA ACA ATA TTG GAC ATA TAT TAC TTC AAC TTT CAT GGA TAT 790 
Gin Pro Ala Thr He Leu Asp He Tyr Tyr Phe Asn Phe His Gly Tyr 
135 140 145 150 
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GAA AAA GCT ATG GCT AAT GAA TCC AAT GAT CCA AAT TGG TCC ATT CAA 838 
Glu Lys Ala Met Ala Asn Glu Ser Asn Asp Pro Asn Trp Ser He Gin 

155 160 165 

CTT CCC GGG CTT CCA CTA CTG GAA ACT CGA GAT CTT CCT TCA TTT TTA 886 
Leu Pro Gly Leu Pro Leu Leu Glu Thr Arg Asp Leu Pro Ser Phe Leu 

170 175 180 

CTT CCT TAT GGT GCA AAA GGG AGT CTT CGA GTT GCA CTT CCA CCA TTC 934 
Leu Pro Tyr Gly Ala Lys Gly Ser Leu Arg Val Ala Leu Pro Pro Phe 

185 190 195 

AAA GAA TTG ATA GAC ACA TTA GAT GCT GAA ACC ACT CCT AAG ATT CTT 982 
Lys Glu Leu He Asp Thr Leu Asp Ala Glu Thr Thr Pro Lys lie Leu 

200 205 210 

GTG AAT ACA TTT GAT GAA TTA GAG CCT GAG GCA CTC AAT GCA ATT GAA 1030 
Val Asn Thr Phe Asp Glu Leu Glu Pro Glu Ala Leu Asn Ala lie Glu 
215 220 225 230 

GGT TAT AAG TTT TAT GGA ATT GGA CCG TTG ATT CCT TCT GCT TTC TTG 1078 
Gly Tyr Lys Phe Tyr Gly He Gly Pro Leu He Pro Ser Ala Phe Leu 

235 240 245 

GGT GGA AAT GAC CCT TTA GAT GCT TCA TTT GGT GGT GAT CTT TTT CAA 1126 
Gly Gly Asn Asp Pro Leu Asp Ala Ser Phe Gly Gly Asp Leu Phe Gin 

250 255 260 

AAT TCA AAT GAC TAT ATG GAA TGG TTA AAC TCA AAG CCA AAT TCA TCA 1174 
Asn Ser Asn Asp Tyr Met Glu Trp Leu Asn Ser Lys Pro Asn Ser Ser 

265 270 275 

GTT GTT TAT ATA TCT TTT GGG AGT CTA ATG AAT CCA TCT ATT AGC CAA 1222 
Val Val Tyr He Ser Phe Gly Ser Leu Met Asn Pro Ser lie Ser Gin 
280 285 290 
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ATG GAG GAG ATA TCA AAA GGG TTG ATA GAC ATA GGA AGG CCG TTT TTA 1270 
Met Glu Glu He Ser Lys Gly Leu He Asp He Gly Arg Pro Phe Leu 
295 300 305 310 

TGG GTG ATA AAA GAA AAT GAA AAA GGC AAA GAA GAA GAG AAT AAA AAG 1318 
Trp Val He Lys Glu Asn Glu Lys Gly Lys Glu Glu Glu Asn Lys Lys 

315 320 325 

CTT GGT TGT ATT GAA GAA TTG GAA AAA ATA GGA AAA ATA GTT CCA TGG 1366 
Leu Gly Cys He Glu Glu Leu Glu Lys lie Gly Lys He Val Pro Trp 

330 335 340 

TGT TCA CAA CTT GAA GTT CTA AAA CAT CCA TCT TTA GGA TGT TTT GTT 1414 
Cys Ser Gin Leu Glu Val Leu Lys His Pro Ser Leu Gly Cys Phe Val 

345 350 355 

TCT CAT TGT GGA TGG AAT TCA GCC TTA GAG ACT TTA GCT TGT GGA GTG 1462 
Ser His Cys Gly Trp Asn Ser Ala Leu Glu Ser Leu Ala Cys Gly Val 

360 365 370 

CCA GTT GTG GCA TTT CCT CAA TGG ACA GAT CAA ATG ACA AAT GCC AAA 1510 
Pro Val Val Ala Phe Pro Gin Trp Thr Asp Gin Met Thr Asn Ala Lys 
375 380 385 390 

CAA GTT GAA GAT GTG TGG AAA ACT GGA GTA AGA GTG AGA ATA AAT GAA 1558 
Gin Val Glu Asp Val Trp Lys Ser Gly Val Arg Val Arg He Asn Glu 

395 400 405 

GAT GGT GTT GTT GAA AGT GAG GAA ATC AAA AGG TGT ATT GAA TTG GTA 1606 
Asp Gly Val Val Glu Ser Glu Glu He Lys Arg Cys He Glu Leu Val 

410 415 420 

ATG GAT GGA GGA GAG AAA GGG GAA GAA TTG AGA AAG AAT GCT AAG AAA 1654 
Met Asp Gly Gly Glu Lys Gly Glu Glu Leu Arg Lys Asn Ala Lys Lys 
425 430 435 
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TGG AAA GAA TTG GCT AGA GAA GCT GTG AAG GAA GGT GGA TCT TCA CAC 1702 
Trp Lys Glu Leu Ala Arg Glu Ala Val Lys Glu Gly Gly Ser Ser His 

440 445 450 

AAG AAT TTA AAG GCT TTT ATT GAT GAT GTT GCC AAA GGG TTT TAATATTTAC 1754 
Lys Asn Leu Lys Ala Phe He Asp Asp Val Ala Lys Gly Phe 
455 460 465 468 

AGGCTTTTGC CGTGATATTA CTTCCCCTAG TTGGCGATTC ACTCTTTGTG GACTTGCTTG 1814 

ACAAAAAACT GAGGGAATGT GCTAAGACAC GCTAATGCTT TAAGAAGTCA TTTCCAAGGC 1874 

TTGAAGCCTG CTTTTAAAAC TTATTAGCCA GTAATCTATA GGGTTCTCTT CTATTTTTCT 1934 

CTGTCTCTCT TTTTAGCCTT TTTCTTTCCA AGGTTTAAGA ATAGCGTGAA CATAGCTTAG 1994 

TACGTAGTCT TGGTATCTCT ATCTTACCAA GTGCAAGATT ATGCTTATGC TGTCCTCCTA 2054 

AATTTCTTAA TAAAATGCAA GATGAAAAAG TACAAAAAAA AAAAAAAAAA A 2105 
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as n & 

SEQUENCE LISTING 

< 1 1 0 > Suntory Limi ted 

<1 2 0> Gene Coding for Protein Having Sugar-Transfer Acti 
v i ty 

< 1 3 0 > STY— F846— PCT 

< 1 5 0 > JP PH9- 200571 

< 1 5 1 > 1997- 07- 25 

< 1 6 0 > 11 

< 2 1 0 > 1 

< 2 1 1 > 15 0 7 

< 2 1 2 > D N A 

<2 1 3> Perilla frutescens 

< 4 0 0 > 1 

gaaaatttcc acaaaa atg gtc cgc cgc cgc gtg ctg eta gca acg ttt 49 
Met Val Arg Arg Arg Val Leu Leu Ala Thr Phe 
1 5 10 

cct gcg caa ggc cac ata aat ccc gec etc caa ttc gec aag aga etc 97 
Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu 

15 20 25 

eta aaa gec ggc act gac gtc aca ttt ttc acg age gtt tat gca tgg 145 
Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val Tyr Ala Trp 

30 35 40 

cgc cgc atg gec aac aca gec tec gec get gec gga aac cca ccg ggc 193 
Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn Pro Pro Gly 
45 50 55 
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etc gac ttc gtg gcg ttc tec gac ggc tac gac gac ggg ctg aag ccc 241 
Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly Leu Lys Pro 
60 65 70 75 

tgc ggc gac ggg aag cgc tac atg tec gag atg aaa gee cgc ggc tec 289 
Cys Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala Arg Gly Ser 

80 85 90 

gag gec tta aga aac etc ctt etc aac aac cac gac gtc acg ttc gtc 337 
Glu Ala Leu Arg Asn Leu Leu Leu Asn Asn His Asp Val Thr Phe Val 

95 100 105 

gtc tac tec cac etc ttt gca tgg gcg gcg gag gtg gcg cgt gag tec 385 
Val Tyr Ser His Leu Phe Ala Trp Ala Ala Glu Val Ala Arg Glu Ser 

110 115 120 

cag gtc ccg age gee ctt etc tgg gtc gag ccc gee ace gtg ctg tgc 433 
Gin Val Pro Ser Ala Leu Leu Trp Val Glu Pro Ala Thr Val Leu Cys 

125 130 135 

ata tat tac ttc tac ttc aac ggc tac gca gac gag ate gac gee ggt 481 
He Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Glu He Asp Ala Gly 
140 145 150 155 

tec gac gaa att cag etc cct egg ctt cca ccc ctg gag cag cgc agt 529 
Ser Asp Glu He Gin Leu Pro Arg Leu Pro Pro Leu Glu Gin Arg Ser 

160 165 170 

ctt ccg ace ttt ctg ctg ccg gag aca ccg gag aga ttc egg ttg atg 577 
Leu Pro Thr Phe Leu Leu Pro Glu Thr Pro Glu Arg Phe Arg Leu Met 

175 180 185 

atg aag gag aag ctg gaa act tta gac ggt gaa gag aag gcg aaa gtg 625 
Met Lys Glu Lys Leu Glu Thr Leu Asp Gly Glu Glu Lys Ala Lys Val 
190 195 200 
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ttg gtg aac acg ttt gat gcg ttg gag ccc gat gca etc acg get att 673 
Leu Val Asn Thr Phe Asp Ala Leu GIu Pro Asp Ala Leu Thr Ala lie 

205 210 215 

gat agg tat gag ttg ate ggg ate ggg ccg ttg att ccc tec gee ttc 721 
Asp Arg Tyr Glu Leu lie Gly He Gly Pro Leu lie Pro Ser Ala Phe 
220 225 230 235 

ttg gac ggc gga gat ccc tec gaa acg tct tac ggc ggc gat ctt ttc 
Leu Asp Gly Gly Asp Pro Ser Glu Thr Ser Tyr Gly Gly Asp Leu Phe 

240 245 250 

gaa aaa teg gag gag aat aac tgc gtg gag tgg ttg gac acg aag ccg 
Glu Lys Ser Glu Glu Asn Asn Cys Val Glu Trp Leu Asp Thr Lys Pro 

255 260 265 

aaa tct teg gtg gtg tat gtg teg ttt ggg age gtt ttg agg ttt cca 
Lys Ser Ser Val Val Tyr Val Ser Phe Gly Ser Val Leu Arg Phe Pro 

270 275 280 

aag gca caa atg gaa gag att ggg aaa ggg eta tta gec tgc gga agg 
Lys Ala Gin Met Glu Glu He Gly Lys Gly Leu Leu Ala Cys Gly Arg 

285 290 295 

ccg ttt tta tgg atg ata cga gaa cag aag aat gac gac ggc gaa gaa 
Pro Phe Leu Trp Met He Arg Glu Gin Lys Asn Asp Asp Gly Glu Glu 
300 305 310 315 

gaa gaa gaa gag ttg agt tgc att ggg gaa ttg aaa aaa atg ggg aaa 
Glu Glu Glu Glu Leu Ser Cys He Gly Glu Leu Lys Lys Met Gly Lys 

320 325 330 

ata gtt teg tgg tgc teg cag ttg gag gtt ctg gcg cac cct gcg ttg 
He Val Ser Trp Cys Ser Gin Leu Glu Val Leu Ala His Pro Ala Leu 
335 340 345 
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gga tgt ttc gtg acg cat tgt ggg tgg aac teg get gtg gag age ttg 1105 
Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser Ala Val Glu Ser Leu 

350 355 360 

agt tgc ggg gtt ccg gtg gtg gcg gtg ccg cag tgg ttt gat cag acg 1153 
Ser Cys Gly Val Pro Val Val Ala Val Pro Gin Trp Phe Asp Gin Thr 

365 370 375 

acg aat gcg aag ctg att gag gat gcg tgg ggg aca ggg gtg aga gtg 1201 
Thr Asn Ala Lys Leu lie Glu Asp Ala Trp Gly Thr Gly Val Arg Val 
380 385 390 395 

aga atg aat gaa ggg ggt ggg gtt gat gga tct gag ata gag agg tgt 1249 
Arg Met Asn Glu Gly Gly Gly Val Asp Gly Ser Glu He Glu Arg Cys 

400 405 410 

gtg gag atg gtg atg gat ggg ggt gag aag age aaa eta gtg aga gaa 1297 
Val Glu Met Val Met Asp Gly Gly Glu Lys Ser Lys Leu Val Arg Glu 

415 420 425 

aat gee ata aaa tgg aag act ttg gec aga gaa gee atg gga gag gat 1345 
Asn Ala lie Lys Trp Lys Thr Leu Ala Arg Glu Ala Met Gly Glu Asp 

430 435 440 

gga tct tea etc aag aat etc aac gee ttt ctt cat caa gtt gca cgt 1393 
Gly Ser Ser Leu Lys Asn Leu Asn Ala Phe Leu His Gin Val Ala Arg 

445 450 455 

get taatacacaa aatggctttc cacttttaat ctactcaaac accggttcaa 1446 
Ala 
460 

ataaatatcc ccttccactt ctttctattt cactatcaca tttataattt tagtaacaaa 1506 

1507 

< 2 1 0 > 2 
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< 2 1 1 > 14 7 0 

< 2 1 2 > D N A 

< 2 1 3 > Peri 1 la f rutescens 

< 4 0 0 > 2 

accaaaccaa aacaaaattt ccacaaaa atg gtc cgc cgc cgc gtg ctg eta 

Met Val Arg Arg Arg Val Leu Leu 
1 5 
gca acg ttt ccg gcg caa ggc cac ata aat ccc gec etc caa ttc gec 
Ala Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala 

10 15 20 

aag aga etc eta aaa gec ggc act gac gtc acg ttt ttc acg age gtt 
Lys Arg Leu Leu Lys Ala Gly Thr Asp Val Thr Phe Phe Thr Ser Val 
25 30 35 40 

tat gca tgg cgc cgc atg gec aac aca gee tec gee get gee gga aac 
Tyr Ala Trp Arg Arg Met Ala Asn Thr Ala Ser Ala Ala Ala Gly Asn 

45 50 55 

cca ccg ggc etc gac ttc gtg gcg ttc tec gac ggc tac gac gac ggg 
Pro Pro Gly Leu Asp Phe Val Ala Phe Ser Asp Gly Tyr Asp Asp Gly 

60 65 70 

ctg aag ccc ggc ggc gac ggg aag cgc tac atg tec gag atg aaa gee 
Leu Lys Pro Gly Gly Asp Gly Lys Arg Tyr Met Ser Glu Met Lys Ala 

75 80 85 

cgc ggc tec gag gec tta aga aac etc ctt etc aac aac gac gac gtc 
Arg Gly Ser Glu Ala Leu Arg Asn Leu Leu Leu Asn Asn Asp Asp Val 
90 95 100 



192 



240 



288 



336 



5/37 



WO 99/05287 PCT/JP98/03199 



act ttc gtc gtc tac tec cac etc ttt gca tgg gcg gcg gag gtg gcg 
Thr Phe Val Val Tyr Ser His Leu Phe Ala Trp Ala Ala Glu Val Ala 
105 HO U5 120 

cgt ttg tec cac gtc ccg acc gee ctt etc tgg gtc gag ecc gee acc 
Arg Leu Ser His Val Pro Thr Ala Leu Leu Trp Val Glu Pro Ala Thr 

125 130 135 

gtg ctg tgc ata tac cac ttc tac ttc aac ggc tac gca gac gag ate 
Val Leu Cys lie Tyr His Phe Tyr Phe Asn Gly Tyr Ala Asp Glu He 

140 145 150 

gac gec ggt tec aat gaa att cag etc cct egg ctt cca tec ctg gag 
Asp Ala Gly Ser Asn Glu He Gin Leu Pro Arg Leu Pro Ser Leu Glu 

155 160 165 

cag cgc agt ctt ccg acg ttt ctg ctg cct gcg acg ccg gag aga ttc 
Gin Arg Ser Leu Pro Thr Phe Leu Leu Pro Ala Thr Pro Glu Arg Phe 

170 175 180 

egg ttg atg atg aag gag aag ctg gaa act tta gac ggt gaa gag aag 
Arg Leu Met Met Lys Glu Lys Leu Glu Thr Leu Asp Gly Glu Glu Lys 
185 190 195 200 

gcg aaa gta ttg gtg aac acg ttt gat gcg ttg gag ccc gat gca etc 
Ala Lys Val Leu Val Asn Thr Phe Asp Ala Leu Glu Pro Asp Ala Leu 

205 210 215 

acg get att gat agg tat gag ttg ate ggg ate ggg ccg ttg att ccc 
Thr Ala He Asp Arg Tyr Glu Leu lie Gly He Gly Pro Leu He Pro 

220 225 230 

tec gec ttc ttg gac ggc gaa gat ccc tec gaa acg tct tac ggc ggc 
Ser Ala Phe Leu Asp Gly Glu Asp Pro Ser Glu Thr Ser Tyr Gly Gly 
235 240 245 
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gat ctt ttc gaa aaa teg gag gag aat aac tgc gtg gag tgg ttg aac 816 
Asp Leu Phe Glu Lys Ser Glu Glu Asn Asn Cys Val Glu Trp Leu Asn 

250 255 260 

teg aag ccg aaa tct teg gtg gtg tat gtg teg ttt ggg age gtt ttg 864 
Ser Lys Pro Lys Ser Ser Val Val Tyr Val Ser Phe Gly Ser Val Leu 
265 270 275 280 

agg ttt cca aag gca caa atg gaa gag att ggg aaa ggg eta tta gee 912 
Arg Phe Pro Lys Ala Gin Met Glu Glu He Gly Lys Gly Leu Leu Ala 

285 290 295 

tgc gga agg ccc ttt tta tgg atg ata cga gaa cag aag aat gac gac 960 
Cys Gly Arg Pro Phe Leu Trp Met lie Arg Glu Gin Lys Asn Asp Asp 

300 305 310 

ggc gaa gaa gaa gaa gaa gaa gaa gag ttg agt tgc att ggg gaa ttg 1008 
Gly Glu Glu Glu Glu Glu Glu Glu Glu Leu Ser Cys He Gly Glu Leu 

315 320 325 

aaa aaa atg ggg aaa ata gtg teg tgg tgc teg cag ttg gag gtt ctg 1056 
Lys Lys Met Gly Lys He Val Ser Trp Cys Ser Gin Leu Glu Val Leu 

330 335 340 

gcg cac cct gcg ttg gga tgt ttc gtg acg cat tgt ggg tgg aac teg 1104 
Ala His Pro Ala Leu Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser 
345 350 355 360 

get gtg gag age ttg agt tgc ggg att ccg gtg gtg gcg gtg ccg cag 1152 
Ala Val Glu Ser Leu Ser Cys Gly lie Pro Val Val Ala Val Pro Gin 

365 370 375 

tgg ttt gat cag acg acg aat gcg aag ctg att gag gat gcg tgg ggg 1200 
Trp Phe Asp Gin Thr Thr Asn Ala Lys Leu He Glu Asp Ala Trp Gly 
380 385 390 
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aca ggg gtg aga gtg aga atg aat gaa ggg ggt ggg gtt gat gga tgt 1248 
Thr Gly Val Arg Val Arg Met Asn Glu Gly Gly Gly Val Asp Gly Cys 

395 400 405 

gag ata gaa agg tgt gtg gag atg gtg atg gat ggg ggt gac aag acc 1296 
Glu He Glu Arg Cys Val Glu Met Val Met Asp Gly Gly Asp Lys Thr 

410 415 420 

aaa eta gtg aga gaa aat gec ate aaa tgg aag act ttg gec aga caa 1344 
Lys Leu Val Arg Glu Asn Ala lie Lys Trp Lys Thr Leu Ala Arg Gin 
425 430 435 440 

gec atg gga taggatggat cttcactcaa caatctcaac gcctttcttc 1393 
Ala Met Gly 
443 

gtcaagttgc acacttttaa tetgetcaaa cageggttea aataaatatc cccttccact 1453 
taaaaaaaaa aaaaaaa 1470 

< 2 1 0 > 3 

< 2 1 1 > 2 0 6 2 

< 2 1 2 > D N A 

< 2 1 3 > Verbena hybrida 

< 4 0 0 > 3 

attttaccaa aaaaataaaa aaaaa atg age aga get cac gtc etc ttg gee 52 

Met Ser Arg Ala His Val Leu Leu Ala 
1 5 

aca ttc cca gca cag gga cac ata aat ccc gec ctt caa ttc gec aag 100 
Thr Phe Pro Ala Gin Gly His He Asn Pro Ala Leu Gin Phe Ala Lys 
10 15 20 25 
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cgt etc gca aat gee gac att caa gtc aca ttc ttc acc age gtc tac 148 
Arg Leu Ala Asn Ala Asp He Gin Val Thr Phe Phe Thr Ser Val Tyr 

30 35 40 

gca tgg cgc cgc atg tec aga acc gec get ggc tea aac ggg etc ate 196 
Ala Trp Arg Arg Met Ser Arg Thr Ala Ala Gly Ser Asn Gly Leu He 

45 50 55 

aat ttt gtg teg ttt tec gac ggg tat gac gac ggg tta cag ccc gga 244 
Asn Phe Val Ser Phe Ser Asp Gly Tyr Asp Asp Gly Leu Gin Pro Gly 

60 65 70 

gac gat ggg aag aac tac atg teg gag atg aaa age aga ggt ata aaa 292 
Asp Asp Gly Lys Asn Tyr Met Ser Glu Met Lys Ser Arg Gly lie Lys 

75 80 85 

gec ttg age gat act ctt gca gec aat aat gtc gat caa aaa age age 340 
Ala Leu Ser Asp Thr Leu Ala Ala Asn Asn Val Asp Gin Lys Ser Ser 
90 95 100 105 

aaa ate acg ttc gtg gtg tac tec cac etc ttt gca tgg gcg gec aag 388 
Lys He Thr Phe Val Val Tyr Ser His Leu Phe Ala Trp Ala Ala Lys 

110 115 120 

gtg gcg cgt gag ttc cat etc egg age gcg eta etc tgg att gag cca 436 
Val Ala Arg Glu Phe His Leu Arg Ser Ala Leu Leu Trp He Glu Pro 

125 130 135 

get acg gtg ttg gat ata ttt tac ttt tat ttc aac ggc tat age gac 484 
Ala Thr Val Leu Asp He Phe Tyr Phe Tyr Phe Asn Gly Tyr Ser Asp 

140 145 150 

gaa ate gat gcg ggt teg gat get att cac ttg ccc gga gga etc cca 532 
Glu He Asp Ala Gly Ser Asp Ala He His Leu Pro Gly Gly Leu Pro 
155 160 165 
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gtg ctg gcc cag cgt gat tta ccg tct ttc ctt ctt cct tec acg cat 
Val Leu Ala Gin Arg Asp Leu Pro Ser Phe Leu Leu Pro Ser Thr His 
170 175 180 185 

gag aga ttc cgt tea ctg atg aag gag aaa ttg gaa act tta gaa ggt 
Glu Arg Phe Arg Ser Leu Met Lys Glu Lys Leu Glu Thr Leu Glu Gly 

190 195 200 

gaa gaa aaa cct aag gtc ttg gtg aac age ttt gat gcg ttg gag cct 
Glu Glu Lys Pro Lys Val Leu Val Asn Ser Phe Asp Ala Leu Glu Pro 

205 210 215 

gat gcg etc aag gcc att gat aag tac gag atg att gca ate ggg ccg 
Asp Ala Leu Lys Ala He Asp Lys Tyr Glu Met lie Ala He Gly Pro 

220 225 230 

ttg att cct tec gca ttc ttg gac ggt aaa gat cct teg gac agg tct 
Leu lie Pro Ser Ala Phe Leu Asp Gly Lys Asp Pro Ser Asp Arg Ser 

235 240 245 

ttc ggc gga gat ttg ttc gag aaa ggg teg aat gac gac gat tgc etc 
Phe Gly Gly Asp Leu Phe Glu Lys Gly Ser Asn Asp Asp Asp Cys Leu 
250 255 260 265 

gaa tgg ttg age acg aat cct cga tct teg gtg gtt tac gtt teg ttc 
Glu Trp Leu Ser Thr Asn Pro Arg Ser Ser Val Val Tyr Val Ser Phe 

270 275 280 

gga age ttc gtt aat acg acg aag teg caa atg gaa gag ata gca aga 
Gly Ser Phe Val Asn Thr Thr Lys Ser Gin Met Glu Glu lie Ala Arg 

285 290 295 

ggg ctg tta gat tgt ggg agg ccg ttt ttg tgg gtg gta aga gta aac 
Gly Leu Leu Asp Cys Gly Arg Pro Phe Leu Trp Val Val Arg Val Asn 
300 305 310 
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gaa gga gaa gag gta ttg ata agt tgc atg gag gag ttg aaa cga gtg 1012 
Glu Gly Glu Glu Val Leu He Ser Cys Met Glu Glu Leu Lys Arg Val 

315 320 325 

ggg aaa att gta tct tgg tgt tct caa ttg gaa gtc ctg acg cat ccc 1060 
Gly Lys He Val Ser Trp Cys Ser Gin Leu Glu Val Leu Thr His Pro 
330 335 340 345 

teg ttg gga tgt ttc gtg aca cac tgc ggg tgg aat teg act eta gag 1108 
Ser Leu Gly Cys Phe Val Thr His Cys Gly Trp Asn Ser Thr Leu Glu 

350 355 360 

agt ata tct ttc ggg gtt ccg atg gtg get ttt ccg cag tgg ttc gat 
Ser He Ser Phe Gly Val Pro Met Val Ala Phe Pro Gin Trp Phe Asp 

365 370 375 

caa ggg acg aat gcg aag ctg atg gag gat gtg tgg agg acg ggt gtg 
Gin Gly Thr Asn Ala Lys Leu Met Glu Asp Val Trp Arg Thr Gly Val 

380 385 390 

aga gtg aga get aat gag gag ggt age gtc gtt gat ggt gat gaa att 
Arg Val Arg Ala Asn Glu Glu Gly Ser Val Val Asp Gly Asp Glu He 

395 400 405 

agg aga tgt att gag gag gtt atg gat ggg gga gaa aag agt agg aaa 
Arg Arg Cys He Glu Glu Val Met Asp Gly Gly Glu Lys Ser Arg Lys 
410 415 420 425 

ctt aga gag agt get ggc aag tgg aag gat ttg gca aga aaa get atg 
Leu Arg Glu Ser Ala Gly Lys Trp Lys Asp Leu Ala Arg Lys Ala Met 

430 435 440 

gag gaa gat gga tct tea gtt aac aac etc aag gtc ttt ctt gat gag 
Glu Glu Asp Gly Ser Ser Val Asn Asn Leu Lys Val Phe Leu Asp Glu 
445 450 455 
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gtt gta ggt ate taaagacgta aatgaggtcc ccataggcaa aattgcaaat 1448 
Val Val Gly He 
460 461 

ttcatctcgt aagttgaata ctttttggct ttaattttgt tcgagtttgt ttttcaaaat 1508 
ttatcttgta attttacatt gagtgtaaat ttagtctgat tttaactgga aaaatataaa 1568 
attcattgtt gagactcttc atcaaaatca tctgatttcc tttattgtct tggtcaaaat 1628 
tctcatatca attggaaaaa ataaatttca aaategtcca attttgaacc aagaaagaag 1688 
tataatttga ccaaaataat aaaaggattc aagtgatctt gatgaagtgt ctgagcgacg 1748 
agttctatat ttttccaccg aatttctaac gagtttttga atttttttta gecaaaateg 1808 
gactaacttt gtacaaaatg aaaagttata tgatgaaatt ttaaaaaaca aactcagaca 1868 
ataataaagc ccgaaagtag taaaattacc tgacgaaatt tgeaattteg cctcctattt 1928 
taattttttt ggtgtgttta ataaateggt tattttactt ttaattaaaa taaaagtgag 1988 
atgeatgata gcttggtgag tatatatgag ttgatggtaa tgtacgatat tttctaaaaa 2048 
aaaaaaaaaa aaaa 2062 

< 2 1 0 > 4 

< 2 1 1 > 16 7 1 

< 2 1 2 > D N A 

< 2 1 3 > Torenia hybrira 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 2 3 > Xaa (64) is Cys or Phe, Xaa (65) is Ser or Pro. 

< 4 0 0 > 4 

aacacataaa aaaaaaataa aagaagaaat aattaaaaaa aaaa atg gtt aac 53 

Met Val Asn 
1 
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aaa cgc cat att eta eta gca aca ttc cca gca caa ggc cac ata aac 101 
Lys Arg His He Leu Leu Ala Thr Phe Pro Ala Gin Gly His He Asn 

5 10 15 

cct tct etc gag ttc gee aaa agg etc etc aac acc gga tac gtc gac 149 
Pro Ser Leu Glu Phe Ala Lys Arg Leu Leu Asn Thr Gly Tyr Val Asp 
20 25 30 35 

caa gtc aca ttc ttc acg agt gta tac gca ttg aga cgc atg cgc ttc 197 
Gin Val Thr Phe Phe Thr Ser Val Tyr Ala Leu Arg Arg Met Arg Phe 

40 45 50 

gaa acc gat ccg age age aga ate gat ttc gtg gca tkt yea gat tct 245 
Glu Thr Asp Pro Ser Ser Arg lie Asp Phe Val Ala Xaa Xaa Asp Ser 

55 60 65 

tac gat gat ggc tta aag aaa ggc gac gat ggc aaa aac tac atg teg 293 
Tyr Asp Asp Gly Leu Lys Lys Gly Asp Asp Gly Lys Asn Tyr Met Ser 

70 75 80 

gag atg aga aag cgc gga acg aag gee tta aag gac act ctt att aag 341 
Glu Met Arg Lys Arg Gly Thr Lys Ala Leu Lys Asp Thr Leu He Lys 

85 90 95 

etc aac gat get gcg atg gga agt gaa tgt tac aat cgc gtg age ttt 389 
Leu Asn Asp Ala Ala Met Gly Ser Glu Cys Tyr Asn Arg Val Ser Phe 
100 105 HO H5 

gtg gtg tac tct cat eta ttt teg tgg gca get gaa gtg gcg cgt gaa 437 
Val Val Tyr Ser His Leu Phe Ser Trp Ala Ala Glu Val Ala Arg Glu 

120 125 130 

gtc gac gtg ccg agt gec ctt ctt tgg att gaa ccg get acg gtt ttc 
Val Asp Val Pro Ser Ala Leu Leu Trp He Glu Pro Ala Thr Val Phe 
135 140 145 
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gat gtg tac tat ttt tac ttc aat ggg tat gcc gat gat ate gat gcg 533 
Asp Val Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Asp He Asp Ala 

150 155 160 

ggc tea gat caa ate caa ctg ccc aat ctt ccg cag etc tec aag caa 
Gly Ser Asp Gin lie Gin Leu Pro Asn Leu Pro Gin Leu Ser Lys Gin 

165 170 175 

gat etc ccc tct ttc eta etc cct teg age ccc gcg aga ttc cga ace 
Asp Leu Pro Ser Phe Leu Leu Pro Ser Ser Pro Ala Arg Phe Arg Thr 
180 185 190 195 

eta atg aaa gaa aag ttc gac acg etc gac aaa gaa ccg aaa gcg aag 
Leu Met Lys Glu Lys Phe Asp Thr Leu Asp Lys Glu Pro Lys Ala Lys 

200 205 210 

gtc ttg ata aac acg ttc gac gca tta gaa acc gaa caa etc aaa gcc 
Val Leu He Asn Thr Phe Asp Ala Leu Glu Thr Glu Gin Leu Lys Ala 

215 220 225 

ate gac agg tat gaa eta ata tec ate ggc cca tta ate cca tea teg 773 
lie Asp Arg Tyr Glu Leu He Ser He Gly Pro Leu lie Pro Ser Ser 

230 235 240 

ata ttc tea gat ggc aac gac ccc tea tea age aac aaa tec tac ggt 
He Phe Ser Asp Gly Asn Asp Pro Ser Ser Ser Asn Lys Ser Tyr Gly 

245 250 255 

gga gac etc ttc aga aaa gcc gat gaa act tac atg gac tgg eta aac 
Gly Asp Leu Phe Arg Lys Ala Asp Glu Thr Tyr Met Asp Trp Leu Asn 
260 265 270 275 

tea aaa ccc gaa tea teg gtc gtt tac gtt teg ttc ggg age etc ctg 917 
Ser Lys Pro Glu Ser Ser Val Val Tyr Val Ser Phe Gly Ser Leu Leu 
280 285 290 
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agg etc ccg aaa ccc caa atg gaa gaa ata gca ata ggg ctt tea gac 965 
Arg Leu Pro Lys Pro Gin Met Glu Glu He Ala He Gly Leu Ser Asp 

295 300 305 

acc aaa teg cca gtt etc tgg gtg ata aga aga aac gaa gag ggc gac 1013 
Thr Lys Ser Pro Val Leu Trp Val He Arg Arg Asn Glu Glu Gly Asp 

310 315 320 

gaa caa gag caa gca gaa gaa gaa gag aag ctg ctg age ttc ttt gat 1061 
Glu Gin Glu Gin Ala Glu Glu Glu Glu Lys Leu Leu Ser Phe Phe Asp 

325 330 335 

cgt cac gga act gaa cga etc ggg aaa ate gtg aca tgg tgc tea caa 1109 
Arg His Gly Thr Glu Arg Leu Gly Lys lie Val Thr Trp Cys Ser Gin 
340 345 350 355 

ttg gat gtt ctg acg cat aag teg gtg gga tgc ttc gtg acg cat tgc 1157 
Leu Asp Val Leu Thr His Lys Ser Val Gly Cys Phe Val Thr His Cys 

360 365 370 

ggt tgg aat tct get ate gag age ctg get tgt ggt gtg ccc gtg gtg 1205 
Gly Trp Asn Ser Ala lie Glu Ser Leu Ala Cys Gly Val Pro Val Val 

375 380 385 

tgc ttt cct caa tgg ttc gat caa ggg act aat gcg aag atg ate gaa 1253 
Cys Phe Pro Gin Trp Phe Asp Gin Gly Thr Asn Ala Lys Met He Glu 

390 395 400 

gat gtg tgg agg agt ggt gtg aga gtc aga gtg aat gag gaa ggc ggc 1301 
Asp Val Trp Arg Ser Gly Val Arg Val Arg Val Asn Glu Glu Gly Gly 

405 410 415 

gtt gtt gat agg cgt gag att aag agg tgc gtc teg gag gtt ata aag 1349 
Val Val Asp Arg Arg Glu He Lys Arg Cys Val Ser Glu Val He Lys 
420 425 430 435 

15/37 



WO 99/05287 PCT/JP98/03199 

agt cga gag ttg aga gaa age gca atg atg tgg aag ggt ttg get aaa 1397 
Ser Arg Glu Leu Arg Glu Ser Ala Met Met Trp Lys Gly Leu Ala Lys 

440 445 450 

gaa get atg gat gaa gaa cgt gga tea tea atg aac aat ctg aag aat 1445 
Glu Ala Met Asp Glu Glu Arg Gly Ser Ser Met Asn Asn Leu Lys Asn 

. 455 460 465 

ttt att act agg att att aat gaa aat gec tea taagttgtac 1488 
Phe lie Thr Arg lie He Asn Glu Asn Ala Ser 
470 475 478 

tatatatgtt attattgttg ttatggacgt cgaattaagt attagttaaa tgatatgtat 1548 
ttagaggaag gecaaaaegg gctacacccg gcaggccacg ggttggaaaa gcccgccatg 1608 
atttaaaata tatattttaa aataaatatt ttctactatt aaactaaaaa aaaaaaaaaa 1668 

1671 

< 2 1 0 > 5 

< 2 1 1 > 14 3 7 

< 2 1 2 > D N A 

< 2 1 3 > Per i 1 la f rutescens 

< 4 0 0 > 5 

ttcaaaactc ataaegtgat tgagctaatg tgeacatett cctcttcaaa gtctacagtg 60 
tcatcctacc agcatcatca tgatcaatct ctttataatg aggagaatgg agtaacaagg 120 
agtgggtttt gttactcagc ttcaacctac gtaegtacta ctactgactc aactctcaag 180 
agaatgaata taatatataa tgggegatag atctttgtag atatgtaggt gtagectgea 240 
ggtggttaat taatttcegg tgtgggaaaa taaataaata aataaatata gcg atg age 299 

Met Ser 
1 
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age age age age aga agg tgg aga gag aat gag ggg atg cga agg aca 347 
Ser Ser Ser Ser Arg Arg Trp Arg Glu Asn Glu Gly Met Arg Arg Thr 

5 10 15 

ttg ctg ggg ttg ggt ttg ggg cag ttg gtt tct ttc gat ttg get ate 
Leu Leu Gly Leu Gly Leu Gly Gin Leu Val Ser Phe Asp Leu Ala lie 

20 25 30 

atg ace ttt tct get tct ttg gtt tea ace aca gtg gat gca cca ctt 
Met Thr Phe Ser Ala Ser Leu Val Ser Thr Thr Val Asp Ala Pro Leu 
35 40 45 50 

act atg teg ttc act aca tac act gtt gtg gee ctg etc tat gga ace 
Thr Met Ser Phe Thr Thr Tyr Thr Val Val Ala Leu Leu Tyr Gly Thr 

55 60 65 

ate ttg ctt tac cgc cgc cac aaa ttc ttg gtt cca tgg tac tgg tat 
He Leu Leu Tyr Arg Arg His Lys Phe Leu Val Pro Trp Tyr Trp Tyr 

70 75 80 

get etc ctg ggg ttc gtg gac gtc cac ggc aat tat ctt gtt aat aaa 587 
Ala Leu Leu Gly Phe Val Asp Val His Gly Asn Tyr Leu Val Asn Lys 

85 90 95 

gca ttc gag ttg aca teg att acg agt gtg age ata ctg gat tgt tgg 
Ala Phe Glu Leu Thr Ser lie Thr Ser Val Ser lie Leu Asp Cys Trp 

100 105 110 

aca ate gtg tgg tec ate ate ttt aca tgg atg ttc eta ggc aca aaa 
Thr He Val Trp Ser He He Phe Thr Trp Met Phe Leu Gly Thr Lys 
115 120 125 130 

tac tct gta tac cag ttt gtc ggt get get att tgt gta gga ggc etc 
Tyr Ser Val Tyr Gin Phe Val Gly Ala Ala lie Cys Val Gly Gly Leu 
135 140 145 
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etc etc gtg ctt ctt tec gac tea ggg gtc act get get ggt teg aat 779 
Leu Leu Val Leu Leu Ser Asp Ser Gly Val Thr Ala Ala Gly Ser Asn 

150 155 160 

cct ctt ttg ggt gat ttt ctt gtc ata aca ggc tct att ttg ttc aca 
Pro Leu Leu Gly Asp Phe Leu Val He Thr Gly Ser He Leu Phe Thr 

165 170 175 

etc age act gtt ggt cag gaa tac tgc gtg aag agg aaa gat cgt att 
Leu Ser Thr Val Gly Gin Glu Tyr Cys Val Lys Arg Lys Asp Arg He 

180 185 190 

gaa gta gta gca atg ate ggt gta ttt ggt atg etc ate agt gca acc 
Glu Val Val Ala Met He Gly Val Phe Gly Met Leu He Ser Ala Thr 
195 200 205 210 

gag att act gtg ctg gag agg aat gec etc tea tea atg cag tgg tct 
Glu He Thr Val Leu Glu Arg Asn Ala Leu Ser Ser Met Gin Trp Ser 

215 220 225 

act gga ctt ttg gca gec tat gtt gtt tat gca ctg tec age ttc etc 
Thr Gly Leu Leu Ala Ala Tyr Val Val Tyr Ala Leu Ser Ser Phe Leu 

230 235 240 

ttc tgc aca etc acc cct ttt ctt etc aag atg agt ggc get gca ttt 
Phe Cys Thr Leu Thr Pro Phe Leu Leu Lys Met Ser Gly Ala Ala Phe 

245 250 255 

ttc aat ctt tec atg ctt aca tct gat atg tgg get gtt gca att agg 1115 
Phe Asn Leu Ser Met Leu Thr Ser Asp Met Trp Ala Val Ala He Arg 

260 265 270 

aca ttc ata tac aac cag gag gtt gat tgg tta tac tat ttg gee ttt 
Thr Phe lie Tyr Asn Gin Glu Val Asp Trp Leu Tyr Tyr Leu Ala Phe 
275 280 285 290 
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tgt etc gtt gtt gtt gga ata ttc ata tat aca aaa aca gag aag gat 1211 
Cys Leu Val Val Val Gly lie Phe He Tyr Thr Lys Thr Glu Lys Asp 

295 300 305 

cct aac aat acg aga gec ctt gag aat gga aac ttg gat cat gaa tat 1259 
Pro Asn Asn Thr Arg Ala Leu Glu Asn Gly Asn Leu Asp His Glu Tyr 

310 315 320 

agt etc ctt gag gat caa gat gac aca cca aga aaa cca tagctagctt 1308 
Ser Leu Leu Glu Asp Gin Asp Asp Thr Pro Arg Lys Pro 
325 330 335 

tgcccacaat cttttcatca acagttttaa ataattegtg agggggagag agatcgagat 1368 
actaattaat ggaegtctat tatatagttg gaggtttttg ttttatttat ttatttgagt 1428 
aaaaaaaaa 

< 2 1 0 > 6 

< 2 1 1 > 2 10 5 

< 2 1 2 > D N A 

< 2 1 3 > Petunia hybrida 

< 4 0 0 > 6 

agtgagcgca aegcaattaa tgtgagttag ctcactcatt aggcacccca ggctttacac 60 
tttatgette eggctegtat gttgtgtgga attgtgagcg gataacaatt tcacacagga 120 
aacagctatg accatgatta cgccaagctc gaaattaacc ctcactaaag ggaacaaaag 180 
ctggagctcc acgcggtggc ggccgctcta gaactagtgg atcccccggg ctgcaggaat 240 
tccgttgctg tcgccacaat ttacaaacca agaaattaag catccctttc ccccccttaa 300 
aaaacataca agtttttaat ttttcactaa gcaagaaaat atg gtg cag cct cat gtc 358 

Met Val Gin Pro His Val 
1 5 
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ate tta aca aca ttt cca gca caa ggc cat att aat cca gca ctt caa 406 
lie Leu Thr Thr Phe Pro Ala Gin Gly His lie Asn Pro Ala Leu Gin 

10 15 20 

ttt gec aag aat ctt gtc aag atg ggc ata gaa gtg aca ttt tct aca 
Phe Ala Lys Asn Leu Val Lys Met Gly He Glu Val Thr Phe Ser Thr 

25 30 35 

age att tat gee caa age cgt atg gat gaa aaa tec att ctt aat gca 
Ser He Tyr Ala Gin Ser Arg Met Asp Glu Lys Ser lie Leu Asn Ala 

40 45 50 

cca aaa gga ttg aat ttc att cca ttt tec gat ggc ttt gat gaa ggt 
Pro Lys Gly Leu Asn Phe He Pro Phe Ser Asp Gly Phe Asp Glu Gly 
55 60 65 70 

ttt gat cat tea aaa gac cct gta ttt tac atg tea caa ctt cgt aaa 
Phe Asp His Ser Lys Asp Pro Val Phe Tyr Met Ser Gin Leu Arg Lys 

75 80 85 

tgt gga agt gaa act gtc aaa aaa ata att etc act tgc tct gaa aat 
Cys Gly Ser Glu Thr Val Lys Lys He lie Leu Thr Cys Ser Glu Asn 

90 95 100 

gga cag cct ata act tgc eta ctt tac tec att ttc ctt cct tgg gca 
Gly Gin Pro lie Thr Cys Leu Leu Tyr Ser He Phe Leu Pro Trp Ala 

105 HO H5 

gca gag gta gca cgt gaa gtt cac ate cct tct get ctt ctt tgg agt 742 
Ala Glu Val Ala Arg Glu Val His He Pro Ser Ala Leu Leu Trp Ser 

120 125 130 

caa cca gca aca ata ttg gac ata tat tac ttc aac ttt cat gga tat 
Gin Pro Ala Thr He Leu Asp He Tyr Tyr Phe Asn Phe His Gly Tyr 
135 140 145 150 
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gaa aaa get atg get aat gaa tec aat gat cca aat tgg tec att caa 838 
Glu Lys Ala Met Ala Asn Glu Ser Asn Asp Pro Asn Trp Ser lie Gin 

155 160 165 

ctt ccc ggg ctt cca eta ctg gaa act cga gat ctt cct tea ttt tta 886 
Leu Pro Gly Leu Pro Leu Leu Glu Thr Arg Asp Leu Pro Ser Phe Leu 

170 175 180 

ctt cct tat ggt gca aaa ggg agt ctt cga gtt gca ctt cca cca ttc 934 
Leu Pro Tyr Gly Ala Lys Gly Ser Leu Arg Val Ala Leu Pro Pro Phe 

185 190 195 

aaa gaa ttg ata gac aca tta gat get gaa ace act cct aag att ctt 982 
Lys Glu Leu He Asp Thr Leu Asp Ala Glu Thr Thr Pro Lys He Leu 

200 205 210 

gtg aat aca ttt gat gaa tta gag cct gag gca etc aat gca att gaa 1030 
Val Asn Thr Phe Asp Glu Leu Glu Pro Glu Ala Leu Asn Ala He Glu 
215 220 225 230 

ggt tat aag ttt tat gga att gga ccg ttg att cct tct get ttc ttg 1078 
Gly Tyr Lys Phe Tyr Gly He Gly Pro Leu He Pro Ser Ala Phe Leu 

235 240 245 

ggt gga aat gac cct tta gat get tea ttt ggt ggt gat ctt ttt caa 1126 
Gly Gly Asn Asp Pro Leu Asp Ala Ser Phe Gly Gly Asp Leu Phe Gin 

250 255 260 

aat tea aat gac tat atg gaa tgg tta aac tea aag cca aat tea tea 1174 
Asn Ser Asn Asp Tyr Met Glu Trp Leu Asn Ser Lys Pro Asn Ser Ser 

265 270 275 

gtt gtt tat ata tct ttt ggg agt eta atg aat cca tct att age caa 1222 
Val Val Tyr lie Ser Phe Gly Ser Leu Met Asn Pro Ser lie Ser Gin 
280 285 290 
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atg gag gag ata tea aaa ggg ttg ata gac ata gga agg ccg ttt tta 1270 

Met Glu Glu He Ser Lys Gly Leu lie Asp He Gly Arg Pro Phe Leu 

295 300 305 310 

tgg gtg ata aaa gaa aat gaa aaa ggc aaa gaa gaa gag aat aaa aag 1318 

Trp Val He Lys Glu Asn Glu Lys Gly Lys Glu Glu Glu Asn Lys Lys 

315 320 325 

ctt ggt tgt att gaa gaa ttg gaa aaa ata gga aaa ata gtt cca tgg 1366 
Leu Gly Cys He Glu Glu Leu Glu Lys He Gly Lys He Val Pro Trp 

330 335 340 

tgt tea caa ctt gaa gtt eta aaa cat cca tct tta gga tgt ttt gtt 1414 
Cys Ser Gin Leu Glu Val Leu Lys His Pro Ser Leu Gly Cys Phe Val 

345 350 355 

tct cat tgt gga tgg aat tea gee tta gag agt tta get tgt gga gtg 1462 
Ser His Cys Gly Trp Asn Ser Ala Leu Glu Ser Leu Ala Cys Gly Val 

360 365 370 

cca gtt gtg gca ttt cct caa tgg aca gat caa atg aca aat gec aaa 1510 
Pro Val Val Ala Phe Pro Gin Trp Thr Asp Gin Met Thr Asn Ala Lys 
375 380 385 390 

caa gtt gaa gat gtg tgg aaa agt gga gta aga gtg aga ata aat gaa 1558 
Gin Val Glu Asp Val Trp Lys Ser Gly Val Arg Val Arg lie Asn Glu 

395 400 405 

gat ggt gtt gtt gaa agt gag gaa ate aaa agg tgt att gaa ttg gta 1606 
Asp Gly Val Val Glu Ser Glu Glu He Lys Arg Cys He Glu Leu Val 

410 415 420 

atg gat gga gga gag aaa ggg gaa gaa ttg aga aag aat get aag aaa 1654 
Met Asp Gly Gly Glu Lys Gly Glu Glu Leu Arg Lys Asn Ala Lys Lys 
425 430 435 
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tgg aaa gaa ttg get aga gaa get gtg aag gaa ggt gga tct tea cac 1702 
Trp Lys Glu Leu Ala Arg Glu Ala Val Lys Glu Gly Gly Ser Ser His 

440 445 450 

aag aat tta aag get ttt att gat gat gtt gec aaa ggg ttt taatatttac 1754 
Lys Asn Leu Lys Ala Phe He Asp Asp Val Ala Lys Gly Phe 
455 460 465 468 

aggcttttgc cgtgatatta cttcccctag ttggcgattc actctttgtg gaettgettg 1814 
acaaaaaact gagggaatgt gctaagacac getaatgett taagaagtca tttccaaggc 1874 
ttgaagcctg cttttaaaac ttattageca gtaatctata gggttctctt ctatttttct 1934 
ctgtctctct ttttagcett tttctttcca aggtttaaga atagcgtgaa catagcttag 1994 
taegtagtet tggtatctct atcttaccaa gtgeaagatt atgcttatgc tgtcctccta 2054 
aatttcttaa taaaatgcaa gatgaaaaag tacaaaaaaa aaaaaaaaaa a 2105 

< 2 1 0 > 7 

< 2 1 1 > 4 6 0 

< 2 1 2 > P R T 

(2 13) Perilla frutescens 

< 4 0 0 > 7 

Met Val Arg Arg Arg Val Leu Leu Ala Thr Phe Pro Ala Gin Gly His 

15 10 15 

lie Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu Leu Lys Ala Gly Thr 

20 25 30 

Asp Val Thr Phe Phe Thr Ser Val Tyr Ala Trp Arg Arg Met Ala Asn 

35 40 45 

Thr Ala Ser Ala Ala Ala Gly Asn Pro Pro Gly Leu Asp Phe Val Ala 

50 55 60 

Phe Ser Asp Gly Tyr Asp Asp Gly Leu Lys Pro Cys Gly Asp Gly Lys 
65 70 75 80 
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Arg Tyr Met Ser Glu Met Lys Ala Arg Gly Ser Glu Ala Leu Arg Asn 

85 90 95 

Leu Leu Leu Asn Asn His Asp Val Thr Phe Val Val Tyr Ser His Leu 

100 105 110 

Phe Ala Trp Ala Ala Glu Val Ala Arg Glu Ser Gin Val Pro Ser Ala 

115 120 125 

Leu Leu Trp Val Glu Pro Ala Thr Val Leu Cys lie Tyr Tyr Phe Tyr 

130 135 140 

Phe Asn Gly Tyr Ala Asp Glu lie Asp Ala Gly Ser Asp Glu lie Gin 
145 150 155 160 

Leu Pro Arg Leu Pro Pro Leu Glu Gin Arg Ser Leu Pro Thr Phe Leu 

165 170 175 

Leu Pro Glu Thr Pro Glu Arg Phe Arg Leu Met Met Lys Glu Lys Leu 

180 185 190 

Glu Thr Leu Asp Gly Glu Glu Lys Ala Lys Val Leu Val Asn Thr Phe 

195 200 205 

Asp Ala Leu Glu Pro Asp Ala Leu Thr Ala He Asp Arg Tyr Glu Leu 

210 215 220 

He Gly He Gly Pro Leu He Pro Ser Ala Phe Leu Asp Gly Gly Asp 
225 230 235 240 

Pro Ser Glu Thr Ser Tyr Gly Gly Asp Leu Phe Glu Lys Ser Glu Glu 

245 250 255 

Asn Asn Cys Val Glu Trp Leu Asp Thr Lys Pro Lys Ser Ser Val Val 

260 265 270 

Tyr Val Ser Phe Gly Ser Val Leu Arg Phe Pro Lys Ala Gin Met Glu 

275 280 285 

Glu He Gly Lys Gly Leu Leu Ala Cys Gly Arg Pro Phe Leu Trp Met 

2 4/37 
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290 



295 



300 



He Arg Glu Gin Lys Asn Asp Asp Gly Glu Glu Glu Glu Glu Glu Leu 
305 310 315 320 

Ser Cys He Gly Glu Leu Lys Lys Met Gly Lys He Val Ser Trp Cys 

325 330 335 

Ser Gin Leu Glu Val Leu Ala His Pro Ala Leu Gly Cys Pne Val Thr 

340 345 350 

His Cys Gly Trp Asn Ser Ala Val Glu Ser Leu Ser Cys Gly Val Pro 

355 360 365 

Val Val Ala Val Pro Gin Trp Phe Asp Gin Thr Thr Asn Ala Lys Leu 

370 375 380 

He Glu Asp Ala Trp Gly Thr Gly Val Arg Val Arg Met Asn Glu Gly 
385 390 395 400 

Gly Gly Val Asp Gly Ser Glu He Glu Arg Cys Val Glu Met Val Met 

405 410 415 

Asp Gly Gly Glu Lys Ser Lys Leu Val Arg Glu Asn Ala He Lys Trp 

420 425 430 

Lys Thr Leu Ala Arg Glu Ala Met Gly Glu Asp Gly Ser Ser Leu Lys 

435 440 445 

Asn Leu Asn Ala Phe Leu His Gin Val Ala Arg Ala 
450 455 460 

< 2 1 0 > 8 

< 2 1 1 > 4 4 3 

< 2 1 2 > P R T 

<2 1 3> Perilla frutescens 

< 4 0 0 > 8 
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Met Val Arg Arg Arg Val Leu Leu Ala Thr Phe Pro Ala Gin Gly His 

1 5 10 15 

He Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu Leu Lys Ala Gly Thr 

20 25 30 

Asp Val Thr Phe Phe Thr Ser Val Tyr Ala Trp Arg Arg Met Ala Asn 

35 40 45 

Thr Ala Ser Ala Ala Ala Gly Asn Pro Pro Gly Leu Asp Phe Val Ala 

50 55 60 

Phe Ser Asp Gly Tyr Asp Asp Gly Leu Lys Pro Gly Gly Asp Gly Lys 
65 70 75 80 

Arg Tyr Met Ser Glu Met Lys Ala Arg Gly Ser Glu Ala Leu Arg Asn 

85 90 95 

Leu Leu Leu Asn Asn Asp Asp Val Thr Phe Val Val Tyr Ser His Leu 

100 105 HO 

Phe Ala Trp Ala Ala Glu Val Ala Arg Leu Ser His Val Pro Thr Ala 

115 120 125 

Leu Leu Trp Val Glu Pro Ala Thr Val Leu Cys He Tyr His Phe Tyr 

130 135 140 

Phe Asn Gly Tyr Ala Asp Glu He Asp Ala Gly Ser Asn Glu He Gin 
145 150 155 160 

Leu Pro Arg Leu Pro Ser Leu Glu Gin Arg Ser Leu Pro Thr Phe Leu 

165 170 175 

Leu Pro Ala Thr Pro Glu Arg Phe Arg Leu Met Met Lys Glu Lys Leu 

180 185 190 

Glu Thr Leu Asp Gly Glu Glu Lys Ala Lys Val Leu Val Asn Thr Phe 
195 200 205 
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Asp Ala Leu Glu Pro Asp Ala Leu Thr Ala He Asp Arg Tyr Glu Leu 

210 215 220 

He Gly lie Gly Pro Leu He Pro Ser Ala Phe Leu Asp Gly Glu Asp 
225 230 235 240 

Pro Ser Glu Thr Ser Tyr Gly Gly Asp Leu Phe Glu Lys Ser Glu Glu 

245 250 255 

Asn Asn Cys Val Glu Trp Leu Asn Ser Lys Pro Lys Ser Ser Val Val 

260 265 270 

Tyr Val Ser Phe Gly Ser Val Leu Arg Phe Pro Lys Ala Gin Met Glu 

275 280 285 

Glu He Gly Lys Gly Leu Leu Ala Cys Gly Arg Pro Phe Leu Trp Met 

290 295 300 

He Arg Glu Gin Lys Asn Asp Asp Gly Glu Glu Glu Glu Glu Glu Glu 
305 310 315 320 

Glu Leu Ser Cys He Gly Glu Leu Lys Lys Met Gly Lys He Val Ser 

325 330 335 

Trp Cys Ser Gin Leu Glu Val Leu Ala His Pro Ala Leu Gly Cys Phe 

340 345 350 

Val Thr His Cys Gly Trp Asn Ser Ala Val Glu Ser Leu Ser Cys Gly 

355 360 365 

lie Pro Val Val Ala Val Pro Gin Trp Phe Asp Gin Thr Thr Asn Ala 

370 375 380 

Lys Leu lie Glu Asp Ala Trp Gly Thr Gly Val Arg Val Arg Met Asn 
385 390 395 400 

Glu Gly Gly Gly Val Asp Gly Cys Glu He Glu Arg Cys Val Glu Met 
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Val Met Asp Gly Gly Asp Lys Thr Lys Leu Val Arg Glu Asn Ala He 

420 425 430 

Lys Trp Lys Thr Leu Ala Arg Gin Ala Met Gly 



< 2 1 0 > 9 

< 2 1 1 > 4 6 1 

< 2 1 2 > P R T 

< 2 1 3 > Verbena hybrida 

< 4 0 0 > 9 

Met Ser Arg Ala His Val Leu Leu Ala Thr Phe Pro Ala Gin Gly His 

15 10 15 

He Asn Pro Ala Leu Gin Phe Ala Lys Arg Leu Ala Asn Ala Asp lie 

20 25 30 

Gin Val Thr Phe Phe Thr Ser Val Tyr Ala Trp Arg Arg Met Ser Arg 

35 40 45 

Thr Ala Ala Gly Ser Asn Gly Leu He Asn Phe Val Ser Phe Ser Asp 

50 55 60 

Gly Tyr Asp Asp Gly Leu Gin Pro Gly Asp Asp Gly Lys Asn Tyr Met 
65 70 75 80 

Ser Glu Met Lys Ser Arg Gly lie Lys Ala Leu Ser Asp Thr Leu Ala 

85 90 95 

Ala Asn Asn Val Asp Gin Lys Ser Ser Lys lie Thr Phe Val Val Tyr 

100 105 110 

Ser His Leu Phe Ala Trp Ala Ala Lys Val Ala Arg Glu Phe His Leu 

115 120 125 

Arg Ser Ala Leu Leu Trp lie Glu Pro Ala Thr Val Leu Asp lie Phe 
130 135 140 



435 



440 



443 



2 8/37 



WO 99/05287 



PCT/JP98/03199 



Tyr Phe Tyr Phe Asn Gly Tyr Ser Asp Clu He Asp Ala Gly Ser Asp 



Ala He His Leu Pro Gly Gly Leu Pro Val Leu Ala Gin Arg Asp Leu 

165 170 175 

Pro Ser Phe Leu Leu Pro Ser Thr His Glu Arg Phe Arg Ser Leu Met 

180 185 190 

Lys Glu Lys Leu Glu Thr Leu Glu Gly Glu Glu Lys Pro Lys Val Leu 

195 200 205 

Val Asn Ser Phe Asp Ala Leu Glu Pro Asp Ala Leu Lys Ala He Asp 

210 215 220 

Lys Tyr Glu Met He Ala lie Gly Pro Leu He Pro Ser Ala Phe Leu 
225 230 235 240 

Asp Gly Lys Asp Pro Ser Asp Arg Ser Phe Gly Gly Asp Leu Phe Glu 

245 250 255 

Lys Gly Ser Asn Asp Asp Asp Cys Leu Glu Trp Leu Ser Thr Asn Pro 

260 265 270 

Arg Ser Ser Val Val Tyr Val Ser Phe Gly Ser Phe Val Asn Thr Thr 

275 280 285 

Lys Ser Gin Met Glu Glu He Ala Arg Gly Leu Leu Asp Cys Gly Arg 

290 295 300 

Pro Phe Leu Trp Val Val Arg Val Asn Glu Gly Glu Glu Val Leu He 
305 310 315 320 

Ser Cys Met Glu Glu Leu Lys Arg Val Gly Lys He Val Ser Trp Cys 

325 330 335 

Ser Gin Leu Glu Val Leu Thr His Pro Ser Leu Gly Cys Phe Val Thr 



145 



150 



155 



160 



340 



345 



350 



2 9/37 



WO 99/05287 PCT/JP98/03199 

His Cys Gly Trp Asn Ser Thr Leu Glu Ser lie Ser Phe Gly Val Pro 

355 360 365 

Met Val Ala Phe Pro Gin Trp Phe Asp Gin Gly Thr Asn Ala Lys Leu 

370 375 380 

Met Glu Asp Val Trp Arg Thr Gly Val Arg Val Arg Ala Asn Glu Glu 
385 390 395 400 

Gly Ser Val Val Asp Gly Asp Glu He Arg Arg Cys lie Glu Glu Val 

405 410 415 

Met Asp Gly Gly Glu Lys Ser Arg Lys Leu Arg Glu Ser Ala Gly Lys 

420 425 430 

Trp Lys Asp Leu Ala Arg Lys Ala Met Glu Glu Asp Gly Ser Ser Val 

435 440 445 

Asn Asn Leu Lys Val Phe Leu Asp Glu Val Val Gly He 
450 455 460 461 

< 2 1 0 > 10 

< 2 1 1 > 4 7 8 

< 2 1 2 > P R T 

< 2 1 3 > Torenia hybr ida 

< 2 2 0 > 

< 2 2 1 > 

< 2 2 2 > 

< 2 2 3 > Xaa (64) is Cys or Phe, Xaa (65) is Ser or Pro. 

< 4 0 0 > 10 

Met Val Asn Lys Arg His lie Leu Leu Ala Thr Phe Pro Ala Gin Gly 

15 10 15 

His lie Asn Pro Ser Leu Glu Phe Ala Lys Arg Leu Leu Asn Thr Gly 
20 25 30 
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Tyr Val Asp Gin Val Thr Phe Phe Thr Ser Val Tyr Ala Leu Arg Arg 

35 40 45 

Met Arg Phe Glu Thr Asp Pro Ser Ser Arg lie Asp Phe Val Ala Xaa 

50 55 60 

Xaa Asp Ser Tyr Asp Asp Gly Leu Lys Lys Gly Asp Asp Gly Lys Asn 
65 70 75 80 

Tyr Met Ser Glu Met Arg Lys Arg Gly Thr Lys Ala Leu Lys Asp Thr 

85 90 95 

Leu He Lys Leu Asn Asp Ala Ala Met Gly Ser Glu Cys Tyr Asn Arg 

100 105 110 

Val Ser Phe Val Val Tyr Ser His Leu Phe Ser Trp Ala Ala Glu Val 

115 120 125 

Ala Arg Glu Val Asp Val Pro Ser Ala Leu Leu Trp lie Glu Pro Ala 

130 135 140 

Thr Val Phe Asp Val Tyr Tyr Phe Tyr Phe Asn Gly Tyr Ala Asp Asp 
145 150 155 160 

He Asp Ala Gly Ser Asp Gin lie Gin Leu Pro Asn Leu Pro Gin Leu 

165 170 175 

Ser Lys Gin Asp Leu Pro Ser Phe Leu Leu Pro Ser Ser Pro Ala Arg 

180 185 190 

Phe Arg Thr Leu Met Lys Glu Lys Phe Asp Thr Leu Asp Lys Glu Pro 

195 200 205 

Lys Ala Lys Val Leu He Asn Thr Phe Asp Ala Leu Glu Thr Glu Gin 

210 215 220 

Leu Lys Ala He Asp Arg Tyr Glu Leu He Ser He Gly Pro Leu He 
225 230 235 240 
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Pro Ser Ser lie Phe Ser Asp Gly Asn Asp Pro Ser Ser Ser Asn Lys 

245 250 255 

Ser Tyr Gly Gly Asp Leu Phe Arg Lys Ala Asp Glu Thr Tyr Met Asp 

260 265 270 

Trp Leu Asn Ser Lys Pro Glu Ser Ser Val Val Tyr Val Ser Phe Gly 

275 280 285 

Ser Leu Leu Arg Leu Pro Lys Pro Gin Met Glu Glu He Ala He Gly 

290 295 300 

Leu Ser Asp Thr Lys Ser Pro Val Leu Trp Val He Arg Arg Asn Glu 
305 310 315 320 

Glu Gly Asp Glu Gin Glu Gin Ala Glu Glu Glu Glu Lys Leu Leu Ser 

325 330 335 

Phe Phe Asp Arg His Gly Thr Glu Arg Leu Gly Lys He Val Thr Trp 

340 345 350 

Cys Ser Gin Leu Asp Val Leu Thr His Lys Ser Val Gly Cys Phe Val 

355 360 365 

Thr His Cys Gly Trp Asn Ser Ala He Glu Ser Leu Ala Cys Gly Val 

370 375 380 

Pro Val Val Cys Phe Pro Gin Trp Phe Asp Gin Gly Thr Asn Ala Lys 
385 390 395 400 

Met He Glu Asp Val Trp Arg Ser Gly Val Arg Val Arg Val Asn Glu 

405 410 415 

Glu Gly Gly Val Val Asp Arg Arg Glu He Lys Arg Cys Val Ser Glu 

420 425 430 

Val He Lys Ser Arg Glu Leu Arg Glu Ser Ala Met Met Trp Lys Gly 
435 440 445 
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Leu Ala Lys Glu Ala Met Asp Glu Glu Arg Gly Ser Ser Met Asn Asn 

450 455 460 

Leu Lys Asn Phe lie Thr Arg He He Asn Glu Asn Ala Ser 
465 470 475 478 

< 2 1 0 > 11 

< 2 1 1 > 3 3 5 

< 2 1 2 > P R T 

<2 1 3> Per i 1 1 a frutescens 

< 4 0 0 > 11 

Met Ser Ser Ser Ser Ser Arg Arg Trp Arg Glu Asn Glu Gly Met Arg 

15 10 15 

Arg Thr Leu Leu Gly Leu Gly Leu Gly Gin Leu Val Ser Phe Asp Leu 

20 25 30 

Ala He Met Thr Phe Ser Ala Ser Leu Val Ser Thr Thr Val Asp Ala 

35 40 45 

Pro Leu Thr Met Ser Phe Thr Thr Tyr Thr Val Val Ala Leu Leu Tyr 

50 55 60 

Gly Thr He Leu Leu Tyr Arg Arg His Lys Phe Leu Val Pro Trp Tyr 
65 70 75 80 

Trp Tyr Ala Leu Leu Gly Phe Val Asp Val His Gly Asn Tyr Leu Val 

85 90 95 

Asn Lys Ala Phe Glu Leu Thr Ser He Thr Ser Val Ser He Leu Asp 

100 105 HO 

Cys Trp Thr lie Val Trp Ser He He Phe Thr Trp Met Phe Leu Gly 

115 120 125 

Thr Lys Tyr Ser Val Tyr Gin Phe Val Gly Ala Ala He Cys Val Gly 
130 135 140 

3 3/37 



* # 



WO 99/05287 PCT/JP98/03199 

Gly Leu Leu Leu Val Leu Leu Ser Asp Ser Gly Val Thr Ala Ala Gly 
145 150 155 160 

Ser Asn Pro Leu Leu Gly Asp Phe Leu Val He Thr Gly Ser He Leu 

165 170 175 

Phe Thr Leu Ser Thr Val Gly Gin Glu Tyr Cys Val Lys Arg Lys Asp 

180 185 190 

Arg lie Glu Val Val Ala Met He Gly Val Phe Gly Met Leu He Ser 

195 200 205 

Ala Thr Glu lie Thr Val Leu Glu Arg Asn Ala Leu Ser Ser Met Gin 

210 215 220 

Trp Ser Thr Gly Leu Leu Ala Ala Tyr Val Val Tyr Ala Leu Ser Ser 
225 230 235 240 

Phe Leu Phe Cys Thr Leu Thr Pro Phe Leu Leu Lys Met Ser Gly Ala 

245 250 255 

Ala Phe Phe Asn Leu Ser Met Leu Thr Ser Asp Met Trp Ala Val Ala 

260 265 270 

He Arg Thr Phe He Tyr Asn Gin Glu Val Asp Trp Leu Tyr Tyr Leu 

275 280 285 

Ala Phe Cys Leu Val Val Val Gly He Phe He Tyr Thr Lys Thr Glu 

290 295 300 

Lys Asp Pro Asn Asn Thr Arg Ala Leu Glu Asn Gly Asn Leu Asp His 
305 310 315 320 

Glu Tyr Ser Leu Leu Glu Asp Gin Asp Asp Thr Pro Arg Lys Pro 
325 330 335 

< 2 1 0 > 12 

< 2 1 1 > 4 6 8 

< 2 1 2 > P R T 
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< 2 1 3 > Petunia hybr ida 

< 4 0 0 > 12 

Met Val Gin Pro His Val lie Leu Thr Thr Phe Pro Ala Gin Gly His 

15 10 15 

He Asn Pro Ala Leu Gin Phe Ala Lys Asn Leu Val Lys Met Gly He 

20 25 30 

Glu Val Thr Phe Ser Thr Ser He Tyr Ala Gin Ser Arg Met Asp Glu 

35 40 45 

Lys Ser lie Leu Asn Ala Pro Lys Gly Leu Asn Phe He Pro Phe Ser 

50 55 60 

Asp Gly Phe Asp Glu Gly Phe Asp His Ser Lys Asp Pro Val Phe Tyr 
65 70 75 80 

Met Ser Gin Leu Arg Lys Cys Gly Ser Glu Thr Val Lys Lys He He 

85 90 95 

Leu Thr Cys Ser Glu Asn Gly Gin Pro He Thr Cys Leu Leu Tyr Ser 

100 105 HO 

He Phe Leu Pro Trp Ala Ala Glu Val Ala Arg Glu Val His He Pro 

115 120 125 

Ser Ala Leu Leu Trp Ser Gin Pro Ala Thr lie Leu Asp He Tyr Tyr 

130 135 140 

Phe Asn Phe His Gly Tyr Glu Lys Ala Met Ala Asn Glu Ser Asn Asp 
145 150 155 160 

Pro Asn Trp Ser lie Gin Leu Pro Gly Leu Pro Leu Leu Glu Thr Arg 

165 170 175 

Asp Leu Pro Ser Phe Leu Leu Pro Tyr Gly Ala Lys Gly Ser Leu Arg 
180 185 190 
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Val Ala Leu Pro Pro Phe Lys Glu Leu lie Asp Thr Leu Asp Ala Glu 

195 200 205 

Thr Thr Pro Lys lie Leu Val Asn Thr Phe Asp Glu Leu Glu Pro Glu 

210 215 220 

Ala Leu Asn Ala He Glu Gly Tyr Lys Phe Tyr Gly He Gly Pro Leu 
225 230 . 235 240 

He Pro Ser Ala Phe Leu Gly Gly Asn Asp Pro Leu Asp Ala Ser Phe 

245 250 255 

Gly Gly Asp Leu Phe Gin Asn Ser Asn Asp Tyr Met Glu Trp Leu Asn 

260 265 270 

Ser Lys Pro Asn Ser Ser Val Val Tyr lie Ser Phe Gly Ser Leu Met 

275 280 285 

Asn Pro Ser He Ser Gin Met Glu Glu lie Ser Lys Gly Leu He Asp 

290 295 300 

He Gly Arg Pro Phe Leu Trp Val He Lys Glu Asn Glu Lys Gly Lys 
305 310 315 320 

Glu Glu Glu Asn Lys Lys Leu Gly Cys lie Glu Glu Leu Glu Lys He 

325 330 335 

Gly Lys He Val Pro Trp Cys Ser Gin Leu Glu Val Leu Lys His Pro 

340 345 350 

Ser Leu Gly Cys Phe Val Ser His Cys Gly Trp Asn Ser Ala Leu Glu 

355 360 365 

Ser Leu Ala Cys Gly Val Pro Val Val Ala Phe Pro Gin Trp Thr Asp 

370 375 380 

Gin Met Thr Asn Ala Lys Gin Val Glu Asp Val Trp Lys Ser Gly Val 
385 390 395 400 
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Arg Val Arg He Asn Glu Asp Gly Val Val Glu Ser Glu Glu He Lys 

405 410 415 

Arg Cys He Glu Leu Val Met Asp Gly Gly Glu Lys Gly Glu Glu Leu 

420 425 430 

Arg Lys Asn Ala Lys Lys Trp Lys Glu Leu Ala Arg Glu Ala Val Lys 

435 440 445 

Glu Gly Gly Ser Ser His Lys Asn Leu Lys Ala Phe lie Asp Asp Val 

450 455 460 

Ala Lys Gly Phe 
465 468 
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